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PREFACE. 

■ ♦ 

The  original  plan  of  this  work  is  retained  without  alteration, 
as  its  usefulness  has  been  established  by  trial  during  twenty 
years.  It  was  devised  for  the  purpose  of  teaching  Practical 
Anatomy  by  the  dissection  of  the  several  parts  of  the  Human 
Body  in  successive  layers  or  stages  in  the  following  manner  : — 
In  the  examination  of  a part  or  region  the  attention  of  the 
student  is  directed  first  to  its  limits,  to  the  superficial  promi- 
nences of  bone  and  muscle,  and  to  the  hollows  that  point  out 
the  situation  of  the  subjacent  vessels.  The  different  strata 
interposed  between  the  surface  and  the  bones  are  next  examined 
in  succession,  with  reference  particularly  to  the  natural  position 
of  the  several  objects  and  their  connections  with  each  other,  so 
that  they  may  be  observed  in  much  the  same  order  as  they 
would  be  met  with  in  an  operation  of  surgery.  The  anatomical 
description  of  the  whole  is  likewise  arranged  in  conformity 
with  the  dissection  in  regions,  and  each  bloodvessel,  nerve,  or 
other  structure,  is  described  only  to  such  an  extent  as  it  may 
be  laid  bare  in  the  part  under  examination. 
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PREFACE. 


In  this,  as  in  other  editions,  I have  endeavoured  to  make 
the  work  more  complete  by  the  correction  of  inaccuracies,  as 
well  as  to  render  it  more  efficient,  as  a guide  to  dissection,  by 
the  introduction  of  such  alterations  as  greater  experience  in 
teaching  has  shown  to  be  desirable. 

With  the  view  of  assisting  the  student  in  comprehending 
the  detail  of  Anatomical  Description,  illustrations  on  wood 
have  been  inserted  in  this  edition  of  my  “ Demonstrations  of 
Anatomy.”  Some  of  the  illustrations  have  been  taken  from 
the  well-known  plates  of  Messrs.  Bourgery  and  Jacob,  and  from 
the  accurate  plates  of  Mr.  Quain  on  the  Surgical  Anatomy  of 
the  Arteries.  And  most  of  the  others  have  been  obtained,  by 
the  kind  permission  of  the  Publishers,  from  blocks  which  were 
engraved  originally  for  the  purpose  of  illustrating  Quain  s 
Anatomy. 


University  College  London, 
Dec.  31,  1860. 


G.  V.  E. 
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DEMONSTRATIONS  OE  ANATOMY. 


CHAPTER  I. 

DISSECTION  OF  THE  HEAD  AND  NECK. 

Section  I. 

EXTERNAL  PARTS  OF  THE  HEAD. 

Directions. — In  the  dissection  of  the  head  and  neck,  the  Parts  to  be 
student  should  endeavour  to  learn  the  anatomy  of  the  parts  thTbod^is 
described  in  the  first  sixty  pages  before  the  first  position  of  turned, 
the  body  is  changed  ; but  should  want  of  time  necessitate 
an  omission  of  some  part,  the  examination  of  the  facial  nerve 
(p.  38)  can  be  best  deferred  till  a subsequent  stage.  The 
orbit  on  one  side,  and  the  posterior  triangular  space  on 
both  sides  of  the  neck,  as  well  as  the  objects  on  the  exterior 
and  interior  of  the  head,  should  be  examined  whilst  the 
body  lies  on  the  back  in  its  first  position. 

Position. — The  student  may  begin  with  the  dissection  of  Position  of 
the  scalp  and  the  muscles  of  the  ear.  To  obtain  the  best the  body' 
position,  raise  the  head  to  a suitable  height,  and  turn  it  to 
the  right  side.  On  the  left  side  the  muscles  are  to  be  seen, 
and  on  the  opposite  half  the  vessels  and  nerves  are  to  be 
displayed. 

Extrinsic  muscles  of  the  Ear. — Three  muscles  attach  Muscles  of 
the  outer  ear  to  the  side  of  the  head.  Two  are  above  it,  the  ear* 
one  elevating,  the  other  drawing  it  forwards  ; and  the  third, 
a retrahent  muscle,  is  behind  the  ear.  There  are  other 
special  or  intrinsic  muscles  of  the  cartilage  of  the  ear,  which 
will  be  afterwards  described. 
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DISSECTION  OF  THE  EXTERIOR  OF  THE  HEAD. 


Dissection 
of  the  upper 
muscles, 


of  the  poste- 
rior muscle. 


Attrahens 

aurem 

muscle 


is  united 
with  next. 


Attollens 

aurem 

muscle. 


Retrahens 
aurem  con- 
sists of  two 
or  three 
bundles. 


Dissection. — When  the  ear  has  been  drawn  down  by 
hooks,  the  position  of  the  two  upper  muscles  will  be  indi- 
cated by  a slight  prominence  between  it  and  the  head  ; and 
the  muscular  fibres  will  be  laid  bare  by  means  of  the  two 
following  incisions,  made  no  deeper  than  the  skin  : — One  is 
to  be  carried  upwards  along  the  cutaneous  ridge  before 
mentioned  and  the  side  of  the  head,  for  about  three  inches  ; 
and  the  other,  about  the  same  length,  is  to  be  directed  from 
before  backwards  close  above  the  ear,  so  that  the  two  may 
join  at  a right  angle.  On  carefully  raising  the  flaps  of  skin 
from  below  upwards,  and  removing  a little  subjacent  tissue, 
the  thin  fan-shaped  muscular  layer  will  come  into  view — the 
more  anterior  fibres  constituting  the  attrahens,  and  the 
posterior  the  attollens  aurem  muscle. 

On  drawing  forwards  the  ear,  a ridge  marks,  in  like 
manner,  the  situation  of  the  posterior  muscle.  To  remove 
the  integuments,  let  the  scalpel  be  drawn  down,  about  an 
inch  behind  the  ear,  from  the  transverse  cut  above  as  far  as 
to  a level  with  the  lobule  of  the  ear,  and  then  forwards 
below  the  lobule.  After  the  piece  of  skin  included  by  these 
cuts  has  been  reflected  towards  the  ear,  the  retrahent  muscle 
will  be  easily  found  beneath  the  subcutaneous  tissue,  for  it 
consists  of  rounded  bundles  of  fibres,  and  is  stronger  though 
deeper  than  the  others. 

The  attrahens  aurem  is  a small  fan-shaped  muscle,  and 
arises  from  the  fore  part  of  the  aponeurosis  of  the  occipito- 
frontalis. Its  fibres  are  directed  backwarks,  and  are  inserted 
into  a projection  on  the  front  of  the  rim.  of  the  ear.  This 
muscle  is  united  with  the  following  at  its  origin,  but  a 
slight  interval  exists  between  them  near  their  insertion. 
Beneath  it  are  the  temporal  vessels. 

The  attollens  aurem  has  the  same  form  as  the  preced- 
ing, though  its  fibres  are  longer  and  better  marked.  Arising 
also  from  the  tendon  of  the  occipito-frontalis,  the  fibres 
converge  to  their  insertion  into  the  inner  or  cranial  surface 
of  the  pinna  of  the  ear, — into  an  eminence  corresponding 
with  a fossa  (that  of  the  anti-helix)  on  the  opposite  aspect. 

The  retrahens  aurem  (musculi  i^trahentes,  Alb.)  con- 
sists of  two  or  three  roundish  but  separate  bundles  of  fibres, 
which  are  stronger  than  those  of  the  other  muscles.  The 
bundles  arise  from  the  root  of  the  mastoid  process,  and  pass 
almost  transversely  forwards  to  be  inserted  by  aponeurotic 
fibres  into  the  lower  part  of  the  ear  (concha)  at  its  cranial 
aspect.  The  posterior  auricular  artery  and  nerve  are  in 
contact  with  this  muscle. 


OCCIPITO-FRONTALIS  MUSCLE. 
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The  occipitofrontalis  muscle  covers  the  arch  of  the  Occipito- 
skull,  and  consists  of  an  anterior  and  a posterior  fleshy  part,  frontalls- 
with  an  intervening  tendon. 

Dissection. — On  the  same  side  of  the  head  (the  left)  Occipito- 
the  occipito-frontalis  is  to  be  dissected.  To  bring  this  bow  seen . 
muscle  into  view,  a cut  may  be  made  along  the  middle  line 
of  the  skull,  from  the  root  of  the  nose  to  a little  below  the 
occipital  protuberance  ; and  it  may  be  connected  in  front 
with  the  transverse  incision  on  the  side  of  the  head.  The 
flap  of  skin,  thus  marked  out,  is  to  be  raised  from  before 
and  thrown  backwards  ; whilst  doing  this  the  dissector  will 
meet  with  first  the  anterior  fleshy  part  of  the  muscle,  next 
a white  shining  thin  aponeurosis,  and  lastly  the  posterior 
fleshy  belly  towards  the  lateral  aspect  of  the  cranium.  The  care  to  be 
student  should  bear  in  mind  that  the  aponeurosis  of  the  cut  1 1 away. ° 
muscle  is  easily  taken  away  with  the  granular  fat  superficial 
to  it ; and  if  the  under  surface  of  the  flap  of  the  integuments 
presents  a white  instead  of  a yellow  appearance,  he  may 
suppose  he  is  removing  that  aponeurosis. 

The  anterior  or  frontal  part  is  a thin  muscular  layer  over  Frontal  part: 
the  os  frontis,  which  is  not  connected  to  the  subjacent  bone, 
but  mixes  below  with  some  muscles  of  the  face.  Along  the  Origin, 
line  of  the  eyebrow  (its  origin ) the  fibres  are  blended  with 
the  orbicularis  palpebrarum  and  corrugator  supercilii,  whilst 
opposite  the  nose  they  join  the  pyramidalis  nasi  muscle.  Ending. 
From  this  attachment  the  fibres  are  directed  upwards  to  the 
aponeurosis,  and  end  in  it  rather  below  the  level  of  the 
coronal  suture. 

The  posterior  or  occipital  part  is  stronger  than  the  an-  Occipital 
terior ; it  arises  from  the  mastoid  portion  of  the  temporal  parfc> 
bone,  and  from  the  outer  half  or  two-thirds  of  the  upper 
curved  line  of  the  occipital  bone.  The  fibres  are  about  one  bow 
inch  and  a half  in  length,  and  ascend  to  the  aponeurosis.  attached. 

The  tendon , or  epicranial  aponeurosis,  extends  over  the  Aponeuro&is. 
upper  part  of  the  cranium,  and  is  continuous  across  the 
middle  line  with  the  same  structure  of  the  opposite  half  of 
the  head.  On  the  side  it  gives  origin  to  the  auricular  its  attach- 
muscles,  and  a thin  membrane  is  here  prolonged  from  it  ment- 
over  the  fascia  covering  the  temporal  muscle.  Posteriorly, 
the  aponeurosis  is  attached  to  the  superior  curved  ridge  of 
the  occipital  bone  between  the  fleshy  parts  of  the  muscles  of 
opposite  sides.  The  aponeurotic  expansion  is  closely  at- 
tached to  the  skin  ; but  it  is  connected  to  the  pericranium 
only  by  a loose  areolar  tissue  devoid  of  fat,  so  that  it  moves 
freely  over  the  skull. 
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DISSECTION  OF  THE  EXTERIOR  OF  THE  HEAD. 


Its  connec- 
tions. 


How  to  see 

temporal 

fascia. 


Temporal 

fascia. 

Attach- 

ments, 


connections, 


and  layers. 


To  see  tem- 
poral 
muscle. 


Temporal 

muscle. 


Origin. 

Insertion 

and 

connections. 


How  to 
reflect  skin 
on  right 
side. 


Superficial  to  the  occipito-frontalis  are  tlie  cutaneous 
vessels  and  nerves  of  the  scalp.  In  front,  the  fleshy  fibres 
of  opposite  sides  are  joined  above  the  root  of  the  nose. 

Dissection. — After  the  removal  of  the  superior  auricular 
muscles  and  the  temporal  vessels,  together  with  the  epi- 
cranial aponeurosis  and  its  lateral  prolongation,  the  attach- 
ment of  the  temporal  fascia  on  the  side  of  the  head  may 
be  seen. 

The  temporal  fascia  is  a white,  shining  membrane,  which 
is  stronger  than  the  epicranial  aponeurosis,  and  gives  attach- 
ment to  the  subjacent  temporal  muscle.  Superiorly  it  is 
inserted  into  the  curved  line  that  limits  the  temporal  fossa 
on  the  side  of  the  skull ; and  interiorly,  where  it  is  narrower 
and  thicker,  it  is  fixed  to  the  zygoma.  By  its  cutaneous 
surface  the  fascia  is  in  contact  with  the  muscles  already 
examined,  and  with  the  superficial  temporal  vessels  and 
nerves.  An  incision  in  the  fascia,  a little  above  the  zygoma, 
will  show  it  to  consist  there  of  two  layers,  which  are  fixed 
to  the  margins  of  that  process  of  bone.  Between  the  layers 
is  some  fatty  tissue,  with  a small  branch  of  the  temporal 
artery,  and  a slender  twig  of  the  orbital  branch  of  the 
superior  maxillary  nerve. 

Dissection. — The  temporal  fascia  is  now  to  be  detached 
from  the  skull,  and  to  be  thrown  down  to  the  zygoma,  in 
order  that  the  origin  of  the  subjacent  temporal  muscle  may 
be  examined.  A soft  areolar  tissue  that  lies  beneath  it 
near  the  zygoma  is  then  to  be  taken  away.  The  difference 
in  thickness  of  parts  of  the  fascia  will  be  evident. 

The  temporal  muscle  is  only  in  part  laid  bare.  Wide 
and  thin  above,  it  becomes  narrower  and  thicker  at  the 
lower  part.  The  muscle  arises  from  the  temporal  fascia, 
and  from  all  the  surface  of  the  impression  on  the  side  of  the 
skull,  which  is  named  the  temporal  fossa.  From  this  origin 
the  fibres  descend  converging  around  a tendon,  and  are  in- 
serted by  its  means  into  the  under  surface  of  the  coronoid 
process  of  the  lower  jaw.  On  the  cutaneous  surface  is  the 
temporal  fascia,  with  the  parts  superficial  to  that  membrane  ; 
and  concealed  by  the  muscle  are  the  deep  temporal  vessels 
and  nerves  which  ramify  in  it.  The  insertion  of  the  muscle 
underneath  the  zygoma  will  be  afterwards  followed. 

Dissection. — For  the  dissection  of  the  vessels  and  nerves, 
let  the  head  be  turned  now  to  the  left  side,  and  let  an 
incision  be  carried  along  the  eyebrow  and  zygoma  to  a 
little  behind  the  ear,  so  as  to  allow  the  piece  of  skin  on  the 
opposite  half  of  the  head  to  be  reflected.  The  flap  of 
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integument  is  then  to  be  raised  from  before  backwards,  but 
the  subcutaneous  fat  should  be  left  till  the  nerves  are  found. 

Behind  the  ear  the  skin  should  be  raised  as  on  the  other 
side,  to  uncover  the  posterior  auricular  vessels  and  nerves. 

Along  the  eyebrow  seek  the  branches  of  vessels  and  nerves  Seek  nerves 
that  come  from  the  orbit,  viz.  the  supra-orbital  and  frontal  ^^ssels 
vessels,  and  the  supra-orbital  and  supra-trochlear  nerves,  front; 

They  lie  at  first  beneath  the  muscular  fibres,  and  the  student 
must  cut  through  these  to  find  them  : the  supra-orbital 
branches  issue  opposite  the  middle,  and  the  supra-trochlear 
near  the  inner  part  of  the  orbit. 

On  the  side  of  the  head,  in  front  of  the  ear,  the  super-  on  the  side 
ficial  temporal  vessels  and  nerves  are  to  be  found  ; and  0 e 
somewhat  above  the  zygoma  are  branches  of  the  facial  and 
superior  maxillary  nerves,  whose  offsets  join.  Behind  the 
ear  and  below  it,  the  posterior  auricular  vessels  and  nerve, 
and  branches  from  the  great  auricular  nerve  to  the  tip  and 
back  of  the  ear,  are  to  be  seen  ; one  or  more  offsets  of  the 
last  should  be  traced  to  their  junction  with  the  posterior 
auricular  nerve. 

At  the  back  of  the  head  the  ramifications  of  the  occipital  at  the  back 
vessels,  with  the  large  and  small  occipital  nerves,  should  be  of  the  head* 
sought  out  ; the  former  nerve  lies  by  the  side  of  the  artery, 
and  the  latter  about  midway  between  this  vessel  and  the  ear. 

Cutaneous  Vessels. — The  arteries  of  the  scalp  are  fur- Vessels  of 
nished  by  the  internal  and  external  carotid  arteries,  and  the  scalp* 
anastomose  freely  over  the  side  of  the  head.  Only  two 
small  branches,  the  supra-orbital  and  frontal  come  from  the 
former  ; whilst  several,  viz.  the  temporal,  occipital,  and 
posterior  auricular  arteries  belong  to  the  latter. 

The  supra-orbital  artery  leaves  the  orbit  through  the  Supra-orbi- 
notch  in  the  margin  of  the  orbit,  and  is  distributed  on  the  tal  artery< 
forehead.  Some  of  its  branches  are  superficial  to  the 
occipito-frontalis,  and  ascend  towards  the  top  of  the  head, 
whilst  others  remain  beneath  the  muscle,  and  supply  it,  the 
pericranium,  and  the  bone. 

The  frontal  branch  is  close  to  the  inner  angle  of  the  orbit,  Frontal 
and  is  much  smaller  than  the  preceding.  It  soon  ends  in  arfceiy* 
branches  for  the  supply  of  the  muscles,  integuments,  and 
pericranium. 

The  superficial  temporal  artery  is  one  of  the  terminal  Superficial 
branches  of  the  external  carotid.  After  ascending  over  the  haTP°ral 
zygoma  for  about  two  inches,  the  vessel  divides  on  the 
temporal  fascia  into  anterior  and  posterior  branches  : — 
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The  anterior  branch  runs  forward  with  a serpentine  course 
to  the  forehead,  supplying  muscular,  cutaneous,  and  peri- 
cranial offsets,  and  anastomoses  with  the  supra-orbital  artery. 
This  is  the  branch  that  is  opened  when  blood  is  taken  from 
the  temporal  artery. 

The  posterior  branch  is  larger  than  the  other,  and  arches 
backwards  above  the  ear  towards  the  occipital  artery,  with 
which  it  anastomoses.  Its  offsets  are  similar  to  those  of  the 
anterior  branch,  and  it  communicates  moreover  with  the 
artery  of  the  opposite  side  over  the  top  of  the  head. 

Occipital  artery. — The  terminal  part  of  this  artery,  after 
perforating  the  trapezius,  divides  into  large  and  tortuous 
branches,  which  spread  over  the  back  of  the  head  and  the 
occipito-frontalis  muscle.  Communications  take  place  with 
the  artery  of  the  opposite  side,  with  the  posterior  part  of 
the  temporal,  and  with  the  following  artery.  Some  offsets 
pass  deeply  to  supply  the  occipito-frontalis  muscle,  the  peri- 
cranium, and  the  bone. 

The  posterior  auricular  artery  appears  in  front  of  the 
mastoid  process,  and  divides  into  two  branches.  One  (mas- 
toid) is  directed  backwards  to  supply  the  occipito-frontalis, 
and  anastomose  with  the  occipital  artery.  The  other  (auri- 
cular) is  furnished  to  the  retrahent  muscle  and  the  back  of 
the  pinna  of  the  ear  ; and  an  offset  from  it  pierces  the  pinna 
to  be  distributed  on  the  opposite  surface. 

The  veins  of  the  exterior  of  the  head  are  so  similar  to  the 
arteries,  that  a full  notice  of  each  is  not  required.  All  the 
veins  corresponding  with  branches  of  the  internal  carotid 
artery  enter  the  facial  vein,  whilst  the  rest  open  into  the 
jugular  veins.  These  superficial  veins  communicate  both 
with  the  sinuses  in  the  interior  of  the  skull  by  means  of 
small  branches  named  emissary , and  with  the  veins  occupy- 
ing the  spongy  substance  (diploe)  of  the  cranial  bones. 

The  frontal  rein  is  directed  towards  the  inner  angle  of  the 
orbit,  where  it  receives  the  supra-orbital  vein,  the  two  giving 
rise  to  the  angular  vein  of  the  face.  Both  the  superficial 
temporal  and  posterior  auricular  veins  open  into  the  external 
jugular  ; and  the  occipital  joins  the  internal  jugular  vein. 

Cutaneous  Nerves. — The  several  nerves  are  furnished 
from  the  terminal  parts  of  both  the  cranial  and  spinal  nerves. 
The  half  of  the  head  anterior  to  the  ear  receives  branches 
from  the  three  trunks  of  the  fifth  cranial  nerve,  and  a few 
offsets  from  the  facial  nerve.  All  the  rest  of  the  head  is 
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supplied  by  spinal  nerves,  from  both  their  anterior  and 
posterior  primary  branches,  except  close  behind  the  ear, 
where  there  is  an  offset  of  the  facial  (seventh  cranial)  nerve. 

The  supra-orbital  nerve  comes  from  the  first  trunk  of  the  Supra-orbi- 
fifth  nerve,  and  escapes  from  the  orbit  with  its  companion  a ueive’ 
artery  ; whilst  beneath  the  occipito-frontalis  muscle,  the 
nerve  gives  offsets  to  this  and  the  orbicularis  palpebrarum, 
as  well  as  to  the  pericranium.  Finally,  the  nerve  ends  in  two 
cutaneous  branches,  which  ramify  between  the  epicranial 
aponeurosis  and  the  skin  : — * 

One  of  these  (inner)  soon  pierces  the  occipito-frontalis,  its  two  cuta- 
and  reaches  upwards  as  high  as  the  parietal  bone.  The  branches, 
other  branch  (outer)  is  of  larger  size,  and  perforating  the 
muscle  higher  up,  extends  over  the  arch  of  the  head  to  the 
os  occipitis.  Whilst  the  nerve  is  escaping  from  the  supra- 
orbital notch  it  furnishes  some  palpebral  filaments  to  the 
upper  eyelid.  In  the  orbicular  muscle  a communication  is 
established  between  this  and  the  facial  nerve. 

At  the  inner  angle  of  the  orbit  is  the  small  supra-trochlear  Supra-troch- 
branch  of  the  same  nerve.  It  turns  upwards  to  the  fore-  lear  branch‘ 
head  close  to  the  bone,  and  piercing  the  muscular  fibres  ends 
in  the  integument.  Branches  are  given  from  it  to  the 
orbicularis  and  corrugator  supercilii,  and  some  palpebral 
twigs  descend  to  the  eyelid. 

The  superficial  temporal  nerves  are  derived  from  the  Temporal 
second  and  third  trunks  of  the  fifth  nerve,  and  from  the  nerves : 
facial  nerve. 

a.  The  temporal  branch  of  the  superior  maxillary  nerve  from . 
(second  trunk  of  the  fifth)  is  usually  a slender  twig,  which  maxillary ; 
perforates  the  temporal  aponeurosis  about  a finger’s  breadth 

above  the  zygoma.  When  become  cutaneous,  the  nerve  is 
distributed  on  the  temple,  and  communicates  with  the  facial 
nerve,  also  sometimes  with  the  next. 

b.  The  auriculo-temporal  branch  of  the  inferior  maxillary  from 
nerve  (third  trunk  of  the  fifth)  is  near  the  ear,  and  accom-  Axillary  • 
panies  the  temporal  artery  to  the  top  of  the  head.  As  soon 

as  the  nerve  emerges  from  beneath  the  parotid  gland,  it 
divides  into  two  terminal  branches  : — the  more  posterior 
is  the  smaller  of  the  two,  and  supplies  the  attrahens  aurem 
muscle  and  the  integument  above  the  ear ; the  other  branch 
ascends  vertically  to  the  top  of  the  head,  and  is  distributed 
over  the  epicranial  and  temporal  aponeuroses.  The  nerve 
also  furnishes  an  auricular  branch  (upper)  to  the  anterior 
part  of  the  ear,  above  the  auditory  meatus. 

c.  The  temporal  branches  of  the  facial  nerve  are  directed  and  from 
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upwards  over  the  temporal  aponeurosis  to  the  orbicularis 
palpebrarum  muscle.  They  will  be  described  with  the  dis- 
section of  the  trunk  of  the  facial  nerve. 

The  posterior  auricular  nerve  lies  behind  the  ear  with  the 
artery  of  the  same  name.  It  arises  from  the  facial  nerve 
close  to  the  stylo-mastoid  foramen,  and  ascends  in  front  of 
the  mastoid  process.  Soon  after  the  nerve  becomes  super- 
ficial it  communicates  with  the  great  auricular  nerve,  and 
divides  into  an  occipital  and  an  auricular  branch,  which  are 
distributed  as  theif*  names  express  : — 

The  occipital  branch  is  long  and  slender,  and  ends  in  the 
posterior  belly  of  the  occipito-frontalis  muscle.  It  lies  near 
the  occipital  bone,  enveloped  in  dense  fibrous  structure,  and 
furnishes  offsets  to  the  integuments. 

The  auricular  branch  ascends  to  the  back  of  the  ear, 
supplying  the  retrahent  muscle  and  the  posterior  surface  of 
the  pinna. 

The  great  auricular  nerve  of  the  cervical  plexus  is  seen 
to  some  extent  at  the  lower  part  of  the  ear,  but  its  anatomy 
will  be  afterwards  given  with  the  description  of  the  cervical 
plexus. 

The  great  occipital  is  the  largest  cutaneous  nerve  at  the 
back  of  the  head,  and  is  recognised  by  its  proximity  to  the 
occipital  artery.  Springing  from  the  posterior  primary 
branch  of  the  second  cervical  nerve,  it  perforates  the 
muscles  of  the  back  of  the  neck,  and  divides  on  the  occiput 
into  numerous  large  offsets  ; these  spread  over  the  posterior 
part  of  the  occipito-frontalis  muscle,  ending  mostly  in  the 
integument,  and  one  small  auricular  branch  reaches  the 
cranial  aspect  of  the  ear.  As  soon  as  the  nerve  pierces  the 
trapezius,  it  is  joined  by  an  offset  from  the  third  cervical 
nerve  ; and  on  the  back  of  the  head  it  communicates  with 
the  small  occipital  nerve. 

The  small  occipital  nerve  of  the  cervical  plexus  lies  mid- 
way between  the  ear  and  the  preceding  nerve,  and  is  con- 
tinued upwards  in  the  integuments  higher  than  the  level  of 
the  ear.  It  communicates  with  the  nerve  on  each  side,  viz. 
the  posterior  auricular  and  great  occipital.  Usually  this 
nerve  furnishes  an  auricular  branch  to  the  upper  part  of  the 
ear  at  the  cranial  aspect,  which  supplies  also  the  attollens 
aurem  muscle. 

Dissection. — The  skull  is  now  to  be  opened,  but  before 
sawing  the  bone  the  dissector  should  detach  on  the  right 
side  the  temporal  muscle  nearly  down  to  the  zygoma,  with- 
out separating  the  fascia  covering  it  ; and  all  the  remaining 
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soft  parts  should  be  divided  by  an  incision  carried  around 
the  skull,  about  one  inch  above  the  margin  of  the  orbit  at 
the  forehead,  and  as  low  as  the  protuberance  at  the  occiput. 

The  cranium  is  to  be  sawn  in  the  same  line  as  the  Precautions 
incision  through  the  soft  parts,  but  the  saw  is  to  cut  only  throu^the 
through  the  outer  osseous  plate,  and  the  inner  plate  is  to  be  bone- 
divided  with  a chisel,  in  order  that  the  subjacent  membrane 
of  the  brain  (dura  mater)  may  not  be  injured.  The  skull 
cap  is  next  to  be  forcibly  detached  by  inserting  the  fingers 
between  the  cut  surfaces  in  front,  and  the  dura  mater  will 
then  come  into  view. 


Section  II. 

INTERNAL  PARTS  OF  THE  HEAD. 

Directions.  — It  will  be  more  advantageous  for  the  student  Course  to  be 
to  proceed  at  once  with  the  parts  described  in  this  Section  followed* 
than  to  examine  the  brain  at  this  stage.  Directions  are 
given  (p.  12)  for  the  preservation  of  the  brain,  after  its 
removal,  till  it  can  be  dissected. 

The  due, a matee  is  the  most  external  of  the  membranes  Dura  mater, 
investing  the  brain.  It  is  a strong,  fibrous  structure,  which 
serves  as  a periosteum  to  the  bones,  and  supports  the 
cerebral  mass.  Its  outer  surface  is  rough,  and  presents,  now  Appearance 
it  is  separated  from  the  bone,  numerous  small  fibrous  and  of  °uter 
vascular  processes  ; but  these  are  most  marked  along  the 
line  of  the  sutures,  where  the  attachment  of  the  dura  mater 
to  the  bone  is  much  the  most  intimate.  Ramifying  on  the 
upper  part  of  the  membrane  are  branches  of  the  middle 
meningeal  vessels,  ascending  towards  the  top  of  the  head. 

Small  granular  fibrous  bodies,  glands  of  Pacchioni,  are  also 
seen  along  the  middle  line.  The  number  of  these  bodies  is 
very  variable,  and  is  increased  with  age.  Occasionally  the 
surface  of  the  skull  is  indented  by  these  so-called  glands. 

Dissection.  — For  the  purpose  of  seeing  the  interior  of  the  Cut  through 
dura  mater,  divide  this  membrane  with  a scissors  close  to  ^aten™ 
the  margin  of  the  skull,  except  in  the  middle  line  before 
and  behind  where  the  superior  longitudinal  sinus  lies.  The 
cut  membrane  is  then  to  be  raised  towards  the  top  of  the 
brain  ; and  on  the  right  side  the  veins  connecting  it  with 
the  cerebral  hemisphere  may  be  broken  through. 

When  the  dura  mater  has  been  cut  through,  its  inner  inner 
surface  is  seen  to  present  a smooth  and  polished  aspect  ; and  surface- 
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this  appearance  is  due  to  an  epithelial  covering  similar  to 
that  lining  serous  membranes. 

This  external  envelope  of  the  brain  consists  of  white 
fibrous  and  elastic  tissues  so  disposed  as  to  give  rise  to  two 
distinct  layers,  viz. , an  external  or  endosteal,  and  an  internal 
or  special.  At  certain  spots  these  layers  are  slightly  sepa- 
rated, and  form  thereby  the  spaces  or  sinuses  for  the 
passage  of  the  venous  blood.  Moreover,  the  innermost 
layer  sends  processes  between  different  parts  of  the  brain, 
forming  the  falx,  tentorium,  Ac. 

The  falx  cerebri  is  the  process  of  the  dura  mater,  in  shape 
like  a sickle,  which  dips  in  the  middle  line  between  the 
hemispheres  of  the  cerebrum.  Its  form  and  extent  will  be 
evident  if  the  right  hemisphere  is  gently  separated  from  it. 
It  is  narrow  and  pointed  in  front,  where  it  is  attached  to 
the  crista  galli  of  the  ethmoid  bone,  but  widens  posteriorly, 
and  joins  a horizontal  piece  of  the  dura  mater  named  the 
tentorium  cerebelli.  The  upper  border  is  convex,  and  is 
fixed  to  the  middle  line  of  the  skull  as  far  backwards  as  the 
occipital  protuberance  ; and  the  lower,  or  free  border,  is 
concave,  and  turned  towards  the  corpus  callosum  of  the 
brain,  with  which  it  is  in  contact  posteriorly.  In  this  fold 
of  the  dura  mater  are  contained  the  following  sinuses  : — the 
superior  longitudinal  along  the  convex  border,  the  inferior 
longitudinal  in  a part  of  the  lower  edge,  and  the  straight 
sinus  at  the  line  of  junction  between  it  and  the  tentorium. 

The  superior,  longitudinal  sinus  (fig.  1,  6,)  extends  from 
the  ethmoid  bone  to  the  occipital  protuberance.  Its  position 
in  the  convex  border  of  the  falx  will  be  made  manifest  by 
the  escape  of  blood  through  numerous  small  veins,  if  the 
finger  is  carried  backwards  along  the  middle  line  of  the 
head.  When  the  sinus  is  opened,  it  is  seen  to  be  narrow 
in  front,  and  to  become  wider  as  it  proceeds  backwards,  till 
it  ends  in  a common  point  of  union  of  certain  sinuses 
(torcular  Herophili)  at  the  centre  of  the  occipital  bone.  Its 
cavity  is  triangular  in  form,  with  the  apex  of  the  space 
turned  to  the  falx  ; and  across  it  are  stretched  small  ten- 
dinous cords — chordse  Willisii,  near  the  openings  of  some  of 
the  cerebral  veins.  Occasionally  small  glandulse  Pacchioni 
are  present  in  the  sinus. 

This  sinus  receives  small  veins  from  the  substance  and 
exterior  of  the  skull,  and  larger  ones  from  the  hemispheres 
of  the  brain.  The  cerebral  veins  open  chiefly  at  the  poste- 
rior part  of  the  brain,  and  lie  for  some  distance  against  the 
wall  of  the  sinus  before  they  perforate  it  ; their  course  is 


THE  DURA  MATER. 


11 


directed  likewise  from  behind  forwards,  so  that  the  current  Current  of 
of  the  blood  in  them  is  evidently  opposed  to  the  current  in  bloodinit- 
the  sinus.  This  disposition  of  the  veins  may  be  seen  on  the 
left  side  of  the  brain,  where  the  parts  are  undisturbed. 

Dissection. — Before  the  rest  of  the  dura  mater  can  be  Dissection 
seen,  the  brain  must  be  taken  from  the  body.  To  facilitate  0f  brain, 
its  removal,  let  the  head  incline  backwards,  wdiilst  the 
shoulders  are  raised  on  a block,  so  that  the  brain  may  be 
separated  somewhat  from  the  base  of  the  skull.  Cut  across 
now  the  anterior  part  of  the  falx  cerebri,  and  the  different 
cerebral  veins  entering  the  longitudinal  sinus  ; raise  and 
throw  backwards  the  falx,  but  leave  it  uncut  behind,  where 
it  is  connected  with  the  rest  of  the  dura  mater.  For  the 
division  of  the  nerves  of  the  brain,  a sharp  scalpel  will  be 
necessary  ; and  the  nerves  are  to  be  cut  longer  on  the  one 
side  than  on  the  other. 

Bemoval  of  the  brain. — Begin  the  removal  of  the  brain  Modeofpro- 
by  gently  raising  with  the  fingers  the  anterior  lobes  and  the  plrtsm^irf 
olfactory  bulbs.  Next  cut  through  the  internal  carotid  succession, 
artery  and  the  second  and  third  nerves,  which  first  present 
themselves  to  the  dissector  ; the  large  second  nerve  is  on 
the  inner,  and  the  round  third  nerve  on  the  outer  side  of 
the  artery.  A small  branch  of  artery  to  the  orbit  should 
likewise  be  divided  at  this  time.  The  brain  is  now  to  be 
supported  in  the  left  hand,  and  the  pituitary  body  to  be 
dislodged  with  the  knife  from  the  hollow  in  the  centre  of 
the  sphenoid  bone.  Afterwards  a strong  horizontal  process 
of  the  dura  mater  (tentorium  cerebelli)  comes  into  view  ; 
and  along  its  free  margin  will  be  seen  the  small  fourth  nerve, 
which  is  to  be  cut  at  this  stage  of  the  proceeding.  Next 
make  an  incision  through  the  tentorium  on  each  side,  close 
to  its  attachment  to  the  temporal  bone,  without  injuring  the 
parts  underneath.  The  following  nerves,  which  now  appear, 
are  to  be  divided  in  succession.  Near  the  inner  margin  of 
the  tentorium  is  the  fifth  nerve,  consisting  of  a large  and 
small  root  ; whilst  towards  the  middle  line  of  the  skull  is 
the  long  slender  sixth  nerve.  Below  the  fifth,  and  some- 
what external  to  it,  is  the  seventh  nerve  with  its  facial  and 
auditory  parts,  the  former  being  anterior  and  the  smaller  of 
the  two.  Directly  below  the  seventh  are  the  three  trunks 
of  the  eighth  nerve  in  one  line  : — of  these,  the  upper  small 
piece  is  the  glosso-pharyngeal ; the  flat  band  next  below, 
the  pneumo-gastric  ; and  the  long  round  nerve  ascending 
from  the  spinal  canal,  the  spinal  accessory.  The  remaining 
nerve  is  the  ninth,  which  consists  of  two  small  pieces.  After 
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dividing  the  nerves,  cut  through  the  vertebral  arteries,  as 
they  wind  round  the  upper  part  of  the  spinal  cord.  Lastly, 
cut  across  the  spinal  cord  as  low  as  possible,  as  well  as  the 
roots  of  the  spinal  nerves  that  are  attached  on  each  side. 
By  placing  the  first  two  fingers  of  the  right  hand  in  the 
spinal  canal,  the  cord  may  be  raised,  and  the  whole  brain 
may  then  be  taken  readily  from  the  skull  in  the  left  hand. 

Its  preservation. — The  brain  may  be  immersed  in  spirit 
to  harden  the  texture,  and  methylated  spirit  may  be  used 
on  account  of  its  cheapness.  To  allow  the  spirit  to  reach 
the  interior  of  the  ventricles,  the  upper  part  of  each  hemi- 
sphere is  to  be  cut  off  nearly  to  the  level  of  the  corpus 
callosum  ; and  then  each  lateral  ventricle  is  to  be  opened 
by  a longitudinal  incision,  about  two  inches  long,  near  the 
inner  margin  of  the  divided  hemisphere,  and  about  midway 
from  before  back.  Now,  placing  the  brain  upside  down  on 
a piece  of  calico  long  enough  to  wrap  over  it,  set  it  aside  in 
the  spirit,  together  with  the  top  of  one  hemisphere. 

Its  examination. — At  the  end  of  one  day  the  dissector 
should  return  to  the  examination  of  the  other  membranes 
and  the  vessels.  As  soon  as  the  vessels  have  been  learnt, 
the  membranes  are  to  be  carefully  removed  from  all  the 
surface  of  the  brain,  without  detaching  the  different  cranial 
nerves.  Finally,  the  brain  may  remain  in  the  spirit  till  the 
dissection  of  the  head  and  neck  has  been  completed.  The 
description  of  the  brain  will  be  found  after  that  of  the  head 
and  neck. 

Directions .■ — After  setting  aside  the  brain,  the  anatomy  of 
the  dura  mater,  and  the  vessels  and  nerves  in  the  base  of 
the  skull  should  be  proceeded  with.  Let  the  head  be  raised 
to  a convenient  height,  and  the  tentorium  be  fastened  in  its 
natural  position  with  a few  stitches.  The  dissector  should 
be  furnished  with  the  base  of  a skull  whilst  studying  the 
following  parts. 

Dura  mater. — At  the  base  of  the  cranium  the  dura  mater 
is  much  more  closely  united  to  the  bones  than  it  is  at  the 
top  of  the  skull.  Here  it  dips  into  the  different  inequalities 
on  the  osseous  surfaces  : it  also  sends  processes  through  the 
several  foramina,  which  join  for  the  most  part  the  pericra- 
nium, and  furnish  sheaths  to  the  nerves.  Beginning  the 
examination  in  front,  the  student  will  find  the  membrane 
sending  a prolongation  into  the  foramen  csecum,  as  well  as  a 
series  of  tubes  through  the  apertures  in  the  cribriform  plate 
of  the  ethmoid  bone.  Through  the  sphenoidal  fissure,  a 
large  process  enters  the  orbit  ; and  a covering  is  continued 
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on  the  optic  nerve  to  the  eyeball.  After  lining  the  sella  and  connec- 
Turcica,  the  dura  mater  adheres  closely  to  the  basilar  pro-  to 
cess  of  the  occipital  bone  ; and  it  may  be  traced  into  the 
spinal  canal  through  the  foramen  magnum,  to  the  margin 
of  which  it  is  very  firmly  united. 

The  tentorium  cerebelli  is  the  piece  of  the  dura  mater  that  Tentorium 
is  interposed  in  a somewhat  horizontal  position  between  the  1> 

cerebellum  and  the  posterior  part  of  the  cerebrum.  Its  its  attach- 
upper  surface  is  raised  along  the  middle,  where  it  is  joined  ments 
by  the  falx  cerebri,  and  is  hollowed  laterally  for  the  recep- 
tion of  the  back  part  of  the  cerebral  hemispheres  ; its  under 
surface  touches  the  little  brain,  and  is  joined  by  the  falx 
cerebelli.  The  anterior  margin  is  free,  except  at  the  ends 
where  it  is  fixed  by  a narrow  slip  to  each  anterior  clinoid 
process.  The  posterior  or  attached  part  is  connected  to  the 
following  bones  : — occipital  (its  transverse  groove),  inferior 
angle  of  the  parietal,  petrous  portion  of  the  temporal  (upper 
border),  and  posterior  clinoid  process  of  the  sphenoid. 

Along  the  centre  of  the  tentorium  is  the  straight  sinus,  and  the 
whilst  in  the  attached  edge  are  the  lateral  and  the  superior 
petrosal  sinuses. 

Falx  cerebri. — The  characters  of  this  fold  have  been  given  Falxcere- 

• i r.  bri. 

m p.  10. 

The  falx  cerebelli  has  the  same  position  below  the  tento-  Falx  cere- 
rium  as  the  falx  cerebri  above  that  fold.  It  is  much  smaller  beUl 
than  the  falx  of  the  cerebrum,  and  will  be  seen  by  detaching 
the  tentorium.  Triangular  in  form,  this  fold  is  attached  to 
the  middle  of  the  occipital  bone,  below  the  transverse  ridge, 
and  projects  between  the  hemispheres  of  the  cerebellum. 

Its  base  is  directed  to  the  tentorium,  and  the  apex  ends  contains 
below,  at  the  foramen  magnum,  to  each  side  of  which  it  sinuses!1 
gives  a small  slip.  In  it  are  contained  the  occipital  sinuses. 

The  sinuses  are  venous  spaces  between  the  layers  of  the  Sinuses  of 
dura  mater,  into  which  the  blood  is  received.  All  the  sinuses  e s u • 
open  either  into  a large  space  named  torcular  Herophili, 
opposite  the  occipital  protuberance,  or  into  the  two  cavern- 
ous sinuses  by  the  sides  of  the  body  of  the  sphenoid 
bone. 

A.  The  torcular  Herophili  (fig.  1,  a,)  is  placed  in  the  Occipital 
tentorium,  opposite  the  centre  of  the  occipital  bone.  It  is  ceives, r6~ 
of  an  irregular  shape,  and  numerous  sinuses  open  into  it ; 
viz.  the  superior  longitudinal  above,  and  the  occipital  below ; 
the  straight  and  inferior  longitudinal  in  front,  and  the  lateral 
sinus  on  each  side. 
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The  superior  longitudinal  sinus  has  been  already  described 
(see  p.  10). 

The  inferior  longitudinal  sinus  (fig.  1,  c)  resembles  a 
small  vein,  and  is  contained  in  the  lower  border  of  the  falx 

Fig.  1.* 

l 


cerebri  at  the  posterior  part.  This  vein  receives  blood  from 
the  falx  and  the  larger  brain,  and  ends  in  the  straight  sinus 
at  the  edge  of  the  tentorium. 

The  straight  sinus  (fig.  1,  d)  lies  along  the  middle  of  the 
tentorium,  and  seems  to  continue  the  preceding  sinus  to 
the  common  point  of  union.  Its  form  is  triangular,  like 
the  superior  longitudinal.  Joining  it  are  the  inferior 

longitudinal  sinus,  the  veins  of  Galen,  e,  from  the  interior 
of  the  large  brain,  and  some  small  veins  from  the  upper  part 
of  the  small  brain. 

The  occipital  sinus  (fig.  1,  g)  is  a small  space  in  the  falx 
cerebelli,  which  reaches  to  the  foramen  magnum,  and  collects 
the  blood  from  the  occipital  fossae.  This  sinus  may  be 
double. 

The  lateral  sinus  (fig.  1,  /)  is  the  channel  by  which  most 
of  the  blood  passes  from  the  skull.  There  is  one  on  each 
side,  right  and  left,  which  extends  from  the  occipital 
protuberance  to  the  foramen  jugulare,  where  it  ends  in  the 

* Some  of  the  sinuses  of  the  skull,  a.  Torcular  Herophili.  b. 
Superior  longitudinal  sinus,  c.  Inferior  longitudinal.  d.  Straight 
sinus,  e.  Veins  of  Galen.  /.  Lateral  sinus,  g.  Occipital  sinus.  A. 
Superior,  and  i inferior  petrosal  sinus.  7c.  Veins  of  the  septum  of  the 
nose. 


SINUSES  OF  THE  DURA  MATER. 


15 


internal  j ugular  vein.  In  this  extent  the  sinns  occupies  Position  to 
the  winding  groove  in  the  interior  of  the  skull  between  the  bone- 
two  points  of  bone  before  mentioned.  Besides  small  veins  sinuses 
from  the  brain,  it  is  joined  by  the  superior  petrosal  sinus  Joinin^ifc 
opposite  the  upper  border  of  the  petrous  portion  of  the 
temporal  bone,  and  by  the  inferior  petrosal  at  the  foramen 
jugulare.  Oftentimes  it  communicates  with  the  occipital 
vein  through  the  mastoid  foramen,  and  sometimes  with  the 
veins  of  the  diploe  of  the  skull.  The  right  sinus  is 
frequently  larger  than  the  left. 

The  foramen  jugulare  is  divided  into  three  compartments  situation  in 
by  bands  of  the  dura  mater  ; through  the  posterior  interval  the  foramen 
the  lateral  sinus  passes,  through  the  anterior  the  inferior 
petrosal  sinus,  and  through  the  central  one  the  eighth  nerve. 

Dissection. — To  examine  the  cavernous  sinus,  say  on  Dissection, 
the  left  side,  let  the  dura  mater  opposite  the  body  of  the 
sphenoid  bone  be  cut  through  from  the  anterior  to  the 
posterior  clinoid  process,  and  internal  to  the  position  of 
the  third  nerve.  Behind  the  last-named  process,  let  the 
knife  be  directed  inwards  for  about  half  the  width  of  the 
basilar  part  of  the  occipital  bone.  By  placing  the  handle  of 
the  scalpel  in  the  opening  thus  made,  the  extent  of  the 
space  will  be  defined.  A probe  should  be  passed  into  the 
different  sinuses  that  join  the  cavernous  centre. 

B.  The  cavernous  sinus,  which  has  been  so  named  from  Cavernous 
the  reticulate  structure  in  its  interior,  is  situate  on  the  side  smus 
of  the  body  of  the  sphenoid  bone.  This  space,  resulting 
from  the  separation  of  the  layers  of  the  dura  mater,  is  of  an 
irregular  shape,  and  extends  from  the  sphenoidal  fissure  to 
the  tip  of  the  petrous  portion  of  the  temporal  bone.  The  has  nerves 
piece  of  dura  mater  bounding  the  sinus  externally  is  of  some 
thickness,  and  contains  in  its  substance  the  third  and  fourth 
nerves,  with  the  orbital  trunk  of  the  fifth  nerve.  The 
cavity  of  the  sinus  is  larger  behind  than  before,  and  in  it 
are  shreds  of  fibrous  tissue  with  small  vessels.  Through  the  contains 
space  winds  the  trunk  of  the  internal  carotid  artery  sur-  aJtery*and 
rounded  by  the  sympathetic,  with  the  sixth  nerve  on  the  sixth  nerve; 
outer  side  of  the  vessel  ; but  all  these  are  shut  out  from  the 
blood  in  the  space  by  the  thin  lining  membrane.  The  and  is  joined 
cavernous  sinus  receives  the  ophthalmic  vein  of  the  orbit,  J^ing fo1' 
some  inferior  cerebral  veins,  and  twigs  from  the  pterygoid  sinuses,  viz. 
veins  outside  the  skull.  It  communicates  with  its  fellow  on 
the  opposite  side  by  the  circular  and  transverse  sinuses,  and 
its  blood  is  transmitted  to  the  lateral  sinus  by  the  superior 
and  inferior  petrosal  channels. 
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The  circular  sinus  lies  around  the  pituitary  body,  and 
reaches  from  the  one  cavernous  sinus  to  the  other  across  the 
middle  line.  Besides  serving  as  the  means  of  communication 
between  those  sinuses,  it  receives  small  veins  from  the 
pituitary  body.  This  sinus  is  usually  destroyed  by  the 
removal  of  the  pituitary  body. 

The  transverse  or  basilar  sinus  crosses  the  basilar  process 
of  the  occipital  bone,  on  a level  with  the  petrous  part  of 
the  temporal  bone,  and  joins  the  opposite  cavernous  sinuses. 
A second  transverse  sinus  is  sometimes  found  nearer  the 
foramen  magnum. 

The  superior  petrosal  sinus  (fig.  1,  h)  lies  in  a groove  in 
the  upper  margin  of  the  petrous  part  of  the  temporal  bone, 
and  extends  between  the  cavernous  and  lateral  sinuses.  A 
small  vein  from  the  cerebellum,  and  another  from  the 
internal  ear,  are  received  into  it. 

The  inferior  petrosal  sinus  (fig.  1,  i)  extends  between  the 
same  sinuses  as  the  preceding,  and  lies  in  a groove  along  the 
line  of  junction  of  the  petrous  part  of  the  temporal  with 
the  basilar  process  of  the  occipital  bone  ; it  is  joined  by  a 
small  vein  from  the  outside  of  the  skull,  through  the  foramen, 
lacerum  at  the  base  of  the  cranium.  This  sinus  passes 
through  the  anterior  compartment  of  the  jugular  foramen, 
and  ends  in  the  internal  jugular  vein. 

Meningeal  Aeteeies. — The  arteries  supplying  the  dura 
mater  and  the  cranium  are  found  in  the  three  fossae  of  the 
base  of  the  skull,  and  may  be  named  from  their  situation, 
anterior,  middle,  and  posterior  meningeal. 

The  anterior  meningeal  are  two  very  small  branches  which 
come  from  the  ethmoidal  arteries  (p.  48)  : they  enter  the  skull 
by  apertures  between  the  frontal  and  ethmoid  bones,  and  are 
distributed  to  the  dura  mater  near  the  ethmoid  bone. 

The  middle  meningeal  arteries  are  three  in  number  : two, 
that  are  named  large  and  small,  are  derived  from  the 
internal  maxillary  trunk  ; and  the  third  is  an  offset  of  the 
ascending  pharyngeal  artery. 

a . The  large  meningeal  branch  of  the  internal  maxillary 
artery  enters  the  skull  by  the  foramen  spinosum  of  the 
sphenoid  bone,  and  ascends  towards  the  anterior  inferior 
angle  of  the  parietal  bone.  At  this  spot  the  vessel  enters  a 
deep  groove  in  the  cranium,  and  ends  in  ramifications  that 
spread  over  the  side  of  the  head,  some  of  these  reaching  to 
the  top,  and  others  towards  the  occiput.  Two  veins 
accompany  this  artery. 
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Branches. — As  soon  as  the  artery  enters  the  cranial  gives 
cavity,  it  furnishes  branches  to  the  dura  mater  and  osseous  dura  mater 
structure,  and  to  the  ganglion  of  the  fifth  nerve.  One 
small  offset,  petrosal , enters  the  hiatus  Fallopii,  and  extends  and  ear. 
through  the  aqueduct  of  the  same  name  till  it  meets  the 
stylo-mastoid  artery.  One  or  two  branches  enter  the  orbit, 
and  anastomose  with  the  ophthalmic  artery. 

b.  The  small  meningeal  branch  is  an  offset  of  the  large  one  Small 
outside  the  skull,  and  is  transmitted  through  the  foramen  memngeai- 
ovale  to  the  membrane  lining  the  middle  cranial  fossa. 

c.  Another  meningeal  branch  from  the  ascending  pharyn-  From 
geal  artery  appears  in  the  middle  fossa  of  the  skull,  after  ^i^mgeal 
passing  through  the  foramen  lacerum  (basis  cranii). 

The  posterior  meningeal  branches  are  likewise  small,  and  Posterior 
are  furnished  by  the  occipital  and  vertebral  arteries.  meningeal 

Those  from  the  occipital,  one  on  each  side,  enter  the  skull  from  0ccipi- 
by  the  jugular  foramen  ; and  those  from  the  vertebral  arise  tal^and^ 
opposite  the  foramen  magnum.  Both  sets  ramify  in  the 
posterior  fossa  of  the  skull. 

Meningeal  Nerves. — The  source  of  the  nerves  of  the  Nerves  of 
dura  mater  is  very  uncertain.  Offsets  to  it  are  derived  from  dura  mater 
both  the  cranial  and  sympathetic  nerves.  To  make  these 
neryes  apparent,  it  would  be  necessary  to  steep  the  dura 
mater  in  diluted  nitric  acid.* 

Cranial  Nerves. — The  cranial  nerves  pass  from  the  Cranial 
encephalon  through  apertures  in  the  base  of  the  skull.  As  thereof 
each  leaves  the  cranium  it  is  invested  by  processes  of  the  tlie  sku11 : 
membranes  of  the  brain,  which  are  thus  disposed  : — those 
of  the  dura  mater  and  pia  mater  are  lost  on  the  nerve  ; 
whilst  that  of  the  arachnoid  membrane  is  reflected  back, 
after  a short  distance,  to  the  interior  of  the  skull.  Some  of 
the  nerves,  those  in  the  middle  fossa  of  the  skull  for 
instance,  receive  sheaths  of  the  dura  mater  before  they 
approach  the  foramina  of  transmission.  For  the  present  the 
nerves  will  be  referred  to  as  nine  in  number,  but  notice  will 
be  subsequently  taken  of  a different  mode  of  enumerating 
them. 

Only  part  of  the  course  of  each  nerve  will  be  now  seen,  only  partly 
the  rest  must  be  learnt  in  the  dissection  of  the  base  of  the  seen’ 
brain. 

* Many  of  the  cranial  nerves  are  said  to  supply  the  dura  mater  ; and 
the  student  who  is  desirous  for  further  information  may  consult  Pro- 
fessor Kolliker’s  M ikroshop ische  Anatomie,  p.  495. 
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The  first  nerve  ends  anteriorly  in  the  enlargement  of 
the  olfactory  bulb.  This  swelling  lies  on  the  cribriform 
plate  of  the  ethmoid  bone,  and  supplies  about  twenty 
filaments  to  the  nose  through  the  small  foramina  in  the  sub- 
jacent bone.  These  delicate  nerves  are  surrounded  by  pro- 
longations of  the  membranes  of  the  brain,  whose  disposition 
will  be  noticed  in  the  dissection  of  the  nose. 

The  second  nerve  diverging  from  its  commissure  to  the 
eyeball,  enters  the  orbit  through  the  optic  foramen  ; accom- 
panying the  nerve  is  the  ophthalmic  artery. 

Dissection. — The  third,  fourth,  and  the  ophthalmic  trunk 
of  the  fifth  nerve  lie  in  the  outer  wall  of  the  cavernous 
sinus  ; and  it  will  be  necessary,  in  order  to  see  them,  to 
remove  the  sheaths  of  the  dura  mater  they  receive. 

Afterwards  the  student  should  follow  outwards  the  roots 
of  the  fifth  nerve  into  the  middle  fossa  of  the  skull,  and 
take  away  the  dura  mater  from  the  surface  of  the  large 
Gasserian  ganglion  which  lies  on  the  point  of  the  petrous 
portion  of  the  temporal  bone.  Then  the  other  two  large 
trunks  from  the  front  of  the  ganglion,  viz.,  superior  and 
inferior  maxillary,  should  be  traced  to  their  apertures  of 
exit  from  the  skull. 

The  third  nerve  is  destined  for  the  muscles  of  the  orbit. 
It  enters  the  wall  of  the  cavernous  sinus  near  the  anterior 
clinoid  process,  and  is  deprived  at  that  spot  of  its  tube  of 
arachnoid  membrane.  In  the  wall  of  the  sinus  it  is  placed 
above  the  other  nerves  ; but  when  it  is  about  to  enter  the 
orbit  through  the  sphenoidal  fissure,  it  lies  below  the  fourth 
and  part  of  the  fifth,  and  divides  into  two  branches.  Near 
the  orbit  this  nerve  is  joined  by  one  or  two  delicate 
filaments  of  the  cavernous  plexus  (p.  21). 

The  fourth  nerve  courses  forward,  like  the  preceding, 
to  one  muscle  in  the  orbit.  It  is  the  smallest  of  the  nerves 
in  the  wall  of  the  sinus,  and  is  placed  below  the  third  ; but 
as  it  is  about  to  pass  through  the  sphenoidal  fissure  it 
becomes  higher  than  all  the  other  nerves.  In  the  wall  of 
the  sinus  the  fourth  nerve  is  joined  by  twigs  of  the  sym- 
pathetic, and  it  is  sometimes  united  with  the  ophthalmic 
trunk  of  the  fifth. 

Fifth  Nerve.  — This  nerve  is  distributed  to  the  face  and 
head,  and  consists  of  two  parts  or  roots — a large  or  sensory, 
and  a small  or  motory.  The  two  roots  of  the  nerve  pass 
together  through  an  aperture  in  the  dura  mater  into  the 
middle  fossa  of  the  base  of  the  skull  (fig.  6,  ]).  Imme- 
diately afterwards  the  larger  root  enters  into  the  Gasserian 
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ganglion  ; whilst  the  smaller  root  passes  beneath  the  ganglion,  their  ar- 
without  communicating  with  it,  and  joins  only  one  of  the  raugement' 
three  trunks  derived  from  the  ganglion. 

The  ganglion  of  the  root  of  the  fifth  nerve  (Gasserian  Gasserian 
ganglion)  is  placed  in  a depression  on  the  point  of  the  fai^root?1 
petrous  part  of  the  temporal  bone.  The  upper  surface  of 
the  ganglion  is  closely  united  to  the  dura  mater,  and 
presents  a semi-lunar  elevation,  whose  convexity  looks  for- 
wards. Some  filaments  from  the  plexus  of  the  sympathetic 
on  the  carotid  artery  enter  its  inner  side. 

Branches. — From  the  front  of  the  ganglion  proceed  the  gives  three 
three  following  trunks  : — The  ophthalmic  nerve  is  the  first  branches* 
and  highest,  and  is  destined  for  the  orbit  and  face.  Next 
in  order  is  the  superior  maxillary  nerve,  which  leaves  the 
skull  by  the  foramen  rotundum,  and  ends  in  the  face  below 
the  orbit.  And  the  last,  or  the  inferior  maxillary  nerve, 
passes  downwards  through  the  foramen  ovale  to  reach  the 
lower  jaw,  the  lower  part  of  the  face,  and  the  tongue.  If 
the  ganglion  be  raised,  the  small  root  will  be  seen  passing 
beyond  it  to  enter  the  trunk  of  the  inferior  maxillary 
nerve. 

In  consequence  of  this  partial  blending  of  the  roots,  those  Difference  in 
branches  of  the  ganglion  that  are  unconnected  with  the  branches.110 
smaller  or  motor  root,  viz.  the  ophthalmic  and  superior 
maxillary,  are  solely  nerves  of  sensibility  ; but  the  inferior 
maxillary,  which  is  compounded  of  both  roots,  is  a nerve  of 
sensibility  and  motion,  like  a spinal  nerve.  It  is  not,  how- 
ever, the  whole  of  the  inferior  maxillary  nerve  that  has  this 
double  function,  for  the  motor  root  is  mixed  almost  exclu- 
sively with  the  part  of  the  trunk  which  supplies  the  muscles 
of  the  lower  jaw  ; and  it  is,  therefore,  chiefly  that  small 
part  of  the  nerve  which  possesses  a twofold  action,  and 
resembles  a spinal  nerve. 

The  ophthalmic  nerve  is  the  only  one  of  the  three  trunks  Ophthalmic 
that  needs  a more  special  notice  in  this  stage  of  the  dissec-  g®£gnon 
tion.  It  enters  the  orbit  through  the  sphenoidal  fissure,  enters  orbit 
and  is  continued  through  that  space  to  the  forehead.  In 
form  it  is  a flat  band  ; and  in  its  course  to  the  orbit  the 
nerve  is  contained  in  the  wall  of  the  cavernous  sinus,  where 
it  lies  below  the  third  and  fourth  nerves.  In  this  situa-  supplies 
tion  it  is  joined  by  filaments  of  the  cavernous  plexus  of  the  ^ [^course 
sympathetic,  and  gives  a small  recurrent  filament  to  that 
part  of  the  dura  mater  which  forms  the  tentorium  cerebelli 
(Arnold).  Near  the  orbit  it  divides  into  three  branches. 

(See  p.  44). 
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The  sixth  nerve  enters  the  orbit  through  the  sphenoidal 
fissure,  and  supplies  one  of  the  orbital  muscles.  It  pierces 
the  dura  mater  behind  the  body  of  the  sphenoid  bone,  and 
crosses  the  space  of  the  cavernous  sinus  in  its  course  to  the 
orbit,  instead  of  lying  in  the  outer  wall  of  the  sinus  with 
the  other  nerves.  In  the  sinus  the  nerve  is  placed  close 
against  the  outer  side  of  the  carotid  artery  ; and  it  is  joined 
by  one  or  two  branches  of  the  sympathetic  nerve  surrounding 
that  vessel. 

Seventh  Nerve. — This  cranial  nerve  consists  of  two 
trunks,  facial  and  auditory,  and  both  enter  the  meatus  audi- 
torius  internus.  In  the  bottom  of  the  meatus  they  separate ; 
the  facial  nerve  courses  through  the  aqueduct  of  Fallopius 
to  the  face,  whilst  the  auditory  nerve  is  distributed  to  the 
internal  ear. 

Eighth  Nerve. — Three  trunks  are  combined  in  the 
eighth  cranial  nerve  of  Willis,  viz.  glosso-pharyngeal, 
pneumo-gastric,  and  spinal  accessory.  All  three  pass  through 
the  central  compartment  of  the  foramen  jugulare,  but  all 
are  not  contained  in  one  tube  of  either  the  dura  mater  or 
the  arachnoid  membrane.  The  glosso-pharyngeal  nerve  is 
external  to  the  other  two,  being  separated  from  them  by  the 
inferior  petrosal  sinus,  and  has  distinct  sheaths  of  the  dura 
mater  and  the  arachnoid  membrane  ; but  the  pneumo-gastric 
and  spinal  accessory  nerves  are  inclosed  in  the  same  tube  of 
the  dura  mater,  only  a piece  of  the  arachnoid  intervening 
between  them. 

The  ninth  nerve  is  the  motor  nerve  of  the  tongue,  and 
consists  of  two  small  pieces,  which  pierce  separately  the  dura 
mater  opposite  the  anterior  condyloid  foramen  ; these  unite 
after  passing  through  that  aperture. 

Dissection. — The  dissector  may  now  return  to  the  ex- 
amination of  the  trunk  of  the  carotid  artery,  as  it  winds 
through  the  cavernous  sinus. 

On  the  opposite  side,  viz.  that  on  which  the  nerves  in  the 
wall  of  the  cavernous  sinus  are  untouched,  an  attempt  may 
be  made  to  find  two  small  plexuses  of  the  sympathetic  on 
the  carotid  artery.  One  of  these  (cavernous)  is  on  the  artery 
near  the  root  of  the  anterior  clinoid  process  ; and  to  bring  it 
into  view  it  will  be  necessary  to  cut  off  that  piece  of  bone, 
and  to  dissect  out  with  care  the  third,  fourth,  fifth,  and 
sixth  nerves,  looking  for  filaments  between  them  and  the 
plexus.  Another  plexus  (carotid),  joining  the  fifth  and  sixth 
nerves,  surrounds  the  artery  as  this  enters  the  sinus.  In  an 
injected  body  this  dissection  is  scarcely  possible. 
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The  INTERNAL  CAROTID  ARTERY  appears  in  the  base  of  Internal 
the  skull  at  the  apex  of  the  petrous  part  of  the  temporal  °a[°^d 
bone.  In  its  ascent  to  the  brain  the  vessel  lies  in  the  space 
of  the  cavernous  sinus,  along  the  side  of  the  body  of  the 
sphenoid  bone,  and  makes  two  remarkable  bends,  so  as  to 
look  like  the  letter  S reclined.  On  entering  the  sinus,  the  winds 
artery  ascends  at  first  to  the  posterior  clinoid  process ; it  is  cavernous 
then  directed  forwards  to  the  root  of  the  anterior  process  of  sirius- 
the  same  name  ; and  lastly  it  turns  upwards  internal  to  this 
point  of  bone,  perforates  the  dura  mater  bounding  the  sinus, 
and  divides  into  cerebral  arteries  at  the  base  of  the  brain. 

In  this  course  the  artery  is  enveloped  by  nerves  derived 
from  the  sympathetic  in  the  neck. 

The  branches  of  this  part  of  the  artery  are  few.  In  the  The 
sinus  there  are  some  small  arteries  (arterise  receptaculi)  for  are  to  dura 
the  supply  of  the  dura  mater  and  the  bone,  the  nerves,  and  and 
the  pituitary  body  ; and  opposite  the  anterior  clinoid  process 
the  ophthalmic  branch  arises.  The  terminal  branches  of 
the  carotid  will  be  seen  in  the  dissection  of  the  base  of  the 
brain. 

Sympathetic  Nerve. — Around  the  carotid  artery  is  a Sympathetic 
prolongation  of  the  sympathetic  nerve  of  the  neck,  which  °^^asrotld 
forms  the  following  plexuses  : — 

The  carotid  plexus  is  situate  on  the  outer  side  of  the  carotid 
vessel,  at  its  entrance  into  the  cavernous  sinus,  and  com-  plexus> 
municates  with  the  sixth  nerve,  and  with  the  Gasserian 
ganglion. 

The  cavernous  plexus  is  placed  below  the  bend  of  the  cavernous 
artery,  which  is  close  to  the  r6ot  of  the  anterior  clinoid  plexus* 
process.  This  small  plexus  is  more  immediately  connected 
with  the  offset  of  the  upper  cervical  ganglion  of  the  sym- 
pathetic, which  courses  along  the  inner  side  of  the  carotid 
artery.  Filaments  are  given  from  this  plexus  to  unite  with  Union  with 
the  third,  fourth,  and  ophthalmic  nerves.  One  filament  is  j^ves. 
also  furnished  to  the  lenticular  ganglion,  either  separately 
from,  or  in  conjunction  with  the  nasal  nerve. 

After  forming  these  plexuses,  the  nerves  surround  the  Distribu- 
trunk  of  the  carotid,  and  are  lost  chiefly  in  the  cerebral tlon* 
membrane  named  pia  mater. 

Petrosal  nerves. — Beneath  the  Gasserian  ganglion  is  the  Three  petro- 
large  superficial  petrosal  nerve , entering  the  hiatus  Fallopii  sal  nerves- 
to  join  the  facial  nerve.  External  to  this  is  occasionally  Two  seen  in 
seen  another  small  petrosal  nerve  ( external  superficial ),  which  skuil.°f 
springs  from  the  sympathetic  on  the  middle  meningeal 
artery,  and  enters  the  bone  to  join  the  facial  nerve  with  the 
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DISSECTION  OF  THE  FACE. 

preceding.  A third,  the  small  petrosal  nerve,  is  contained 
in  the  substance  of  the  temporal  bone. 

Directions. — The  source  and  the  connections  of  these  small 
nerves  will  be  afterwards  learnt.  It  will  suffice  now  for  the 
student  to  note  them,  and  to  see  that  they  are  kept  moist 
and  preserved  fit  for  examination  at  a future  time.  Now 
the  base  of  the  skull  has  been  examined,  a preservative  fluid 
should  be  applied,  and  the  flaps  of  integuments  should  be 
stitched  together  over  all. 


Section  III. 

DISSECTION  OF  THE  FACE. 

Directions. — The  left  side  of  the  face  may  be  used  for  the 
muscles  and  vessels,  and  the  right  side  is  to  be  reserved  for 
the  nerves. 

Position. — The  previous  position  of  the  body  for  the  ex- 
amination of  the  base  of  the  skull  will  require  to  be  changed. 
The  head  is  to  be  lowered,  and  the  side  of  the  face  to  be 
dissected  is  to  be  placed  upwards. 

Dissection. — As  a preparatory  step,  the  muscular  fibres 
of  the  eyelids,  lips,  and  side  of  the  nose,  are  to  be  made 
slightly  prominent  by  inserting  a small  quantity  of  tow  or 
cotton  wool  into  the  different  apertures. 

The  integument  is  to  be  removed  from  the  left  side  of  the 
face  by  means  of  the  following  incisions  : — one  is  to  be 
made  in  front  of  the  ear,  from  above  the  zygoma  to  the 
angle  of  the  jaw  ; and  another  is  to  be  continued  from  the 
last  point  along  the  base  of  the  jaw  to  the  chin.  The  flap  of 
skin  is  to  be  raised  from  behind  forwards,  and  left  adherent 
along  the  middle  line.  Much  care  must  be  taken  in  detach- 
ing the  skin  from  the  thin,  and  oftentimes  pale  fibres  of  the 
orbicular  muscle  of  the  eyelids,  otherwise  these  will  be  cut 
away  in  consequence  of  the  little  areolar  tissue  that  inter- 
venes between  the  two.  On  the  side  of  the  nose  the  skin 
is  closely  united  to  the  subjacent  parts,  and  must  be  detached 
with  caution.  Around  the  mouth  are  also  many  fleshy  slips 
that  extend  both  upwards  and  downwards  from  the  orbicular 
muscle,  but  they  are  all  marked  so  distinctly  as  to  escape 
injury,  except  the  small  risorius  muscle  that  comes  from  the 
angle  of  the  lower  jaw  towards  the  corner  of  the  mouth. 
When  removing  the  fat  from  these  muscles,  each  fleshy  slip 
may  be  made  tense  with  hooks. 


MUSCLES  OF  THE  EYELIDS. 


23 


The  facial  vessels  and  their  branches  will  come  into  view  Facial 
as  the  parts  are  cleaned  ; but  the  nerves  may  be  disregarded  vessels 
on  this  side. 

Near  the  ear  is  the  parotid  gland,  whose  duct  is  to  be  and  parotid 
preserved  ; this  is  on  a level  with  the  meatus  auditorius,  glaud' 
and  pierces  the  middle  of  the  cheek. 

Muscles  of  the  Face.— The  superficial  muscles  of  the  in  the  face 
face  are  gathered  around  the  apertures  of  the  eye,  nose,  and  surround  63 
mouth.  An  orbicular  or  sphincter  muscle  surrounds  the  the 
apertures  of  both  the  eye  and  mouth  ; and  other  muscles  are  apeitures- 
blended  with  each  to  enlarge  the  opening  in  the  centre  of 
the  fibres.  There  are  three  distinct  groups  of  muscles  : one 
of  the  opening  of  the  eyelids  ; another  of  the  nostril  ; and 
a third  of  the  aperture  of  the  mouth.  One  of  the  muscles 
of  mastication,  viz.  the  masseter,  is  also  now  seen,  but  it  will 
be  afterwards  examined. 

Muscles  of  the  Eyelids. — The  muscles  of  the  eyelids  Four  mus- 
are  four  in  number,  viz.  orbicularis  palpebrarum,  corrugator  of  eye' 
supercilii,  levator  palpebrse  superioris,  and  tensor  tarsi.* 

The  two  latter  are  dissected  in  the  orbit,  and  will  be 
described  with  that  part. 

The  ORBICULARIS  PALPEBRARUM  is  the  Sphincter  muscle  Orbicularis 
closing  the  elliptical  opening  between  the  eyelids.  It  is  a 
flat  and  thin  layer,  which  extends  from  the  margin  of  the 
lids  beyond  the  circumference  of  the  orbit.  From  a dif-  Division 
ference  in  the  characters  of  the  fibres,  a division  has  been  p^.°stwo 
made  of  them  into  two  parts — outer  and  inner. 

The  external  fibres  (orbital  part),  the  best  marked,  are  Orbital  or 
fixed  only  at  one  point,  viz.  the  inner  angle  of  the  orbit.  exterual 
This  attachment  (origin)  is  connected  with  the  surface  attached 
and  borders  of  the  small  tendo  palpebrarum  or  tarsal  liga-  internalb- 
ment  ; above  that  tendon  with  the  nasal  process  of  the 
upper  maxillary  bone,  and  the  internal  angular  process  of 
the  frontal  bone  ; and  below  the  tendon  with  the  superior 
maxillary  bone,  and  the  inner  part  of  the  margin  of  the 
orbit.  From  this  origin  the  fibres  are  directed  outwards, 
giving  rise  to  ovals,  which  lie  side  by  side,  and  increase  in 
size  towards  the  outer  margin  of  the  muscle,  where  they 
project  beyond  the  margin  of  the  orbit. 

The  internal  fibres  (palpebral  part),  paler  and  finer  than  internal  or 

* The  tensor  tarsi  muscle  (p.  51)  is  sometimes  described  as  part  of 
the  orbicularis. 
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the  outer,  occupy  the  eyelids,  and  are  fixed  at  both  the  outer 
and  inner  angles  of  the  orbit.  Internally  (origin)  they  are 
united  with  the  tendo  palpebrarum,  and  externally  (inser- 
tion) with  the  external  tarsal  ligament  and  the  malar  bone, 
and  some  few  may  blend  with  the  orbital  part.  Close  to 
the  cilia  or  eyelashes  the  fibres  form  a small  pale  bundle, 
which  is  sometimes  called  cilianj. 

The  muscle  is  subcutaneous,  and  its  circumference  is  free, 
except  above,  where  it  is  blended  with  the  occipito-frontalis. 
Beneath  the  upper  half  of  the  orbicularis,  as  it  lies  on  the 
margin  of  the  orbit,  is  the  corrugator  supercilii  muscle  with 
the  supra-orbital  vessels  and  nerve  ; and  beneath  the  lower 
half  is  part  of  the  elevator  of  the  upper  lip.  The  outer 
fibres  are  joined  occasionally  by  slips  to  the  other  contiguous 
muscles  below  the  orbit. 

The  corrugator  supercilii  is  found  beneath  the  orbi- 
cularis, near  the  inner  angle  of  the  orbit.  Its  fibres  arise 
from  the  inner  part  of  the  superciliary  ridge  of  the  frontal 
bone,  and  are  directed  thence  outwards  to  join  the  orbicular 
muscle  about  the  middle  of  the  orbital  arch.  It  is  a short 
muscle,  and  is  distinguished  by  the  closeness  of  its  fibres. 

Muscles  of  the  Nose. — The  muscles  of  the  nose  are  the 
following  : pyramidalis  nasi,  compressor  naris,  levator  alee 
nasi,  with  some  fibres  that  dilate  the  nostril,  and  depressor 
alse  nasi. 

The  pyramidalis  nasi  (fig.  2,  ])  is  a small  pyramidal  slip 
that  covers  the  nasal  bone,  and  appears  to  be  a prolongation 
of  the  occipito-frontalis  muscle.  Over  the  cartilaginous  that 
of  the  nose  its  fibres  end  in  an  aponeurosis,  which  joins  part 
of  the  compressor  naris.  Along  its  inner  border  is  the 
muscle  of  the  opposite  side. 

Compressor  Naris. — This  muscle  (fig.  2,  3)  is  not  wrell 
seen  till  after  the  examination  of  the  folio wiug  one.  Tri- 
angular in  shape,  it  arises  by  a point  from  the  canine  fossa 
of  the  upper  maxillary  bone.  The  fibres  are  directed 
inwards,  spreading  out  at  the  same  time,  and  end  in  an 
aponeurosis,  which  covers  the  cartilaginous  part  of  the  nose, 
and  joins  the  tendon  of  the  opposite  muscle.  This  muscle 
is  partly  concealed  by  the  next  one — the  common  elevator 
of  the  ala  of  the  nose  and  the  upper  lip. 

The  LEVATOR  LABII  SUPERIORIS  ALiEQUE  NASI  (fig.  2,  2)  is 
placed  by  the  side  of  the  nose,  and  arises  from  the  nasal 
process  of  the  upper  maxillary  bone,  internal  to  the  attach- 
ment of  the  orbicularis.  As  the  fibres  descend  from  the 
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inner  part  of  the  orbit,  the  most  internal  are  attached  by  a is  part 
narrow  slip  to  the  wing  of  the  nose,  whilst  the  rest  are  ^ppe^iip^ 
blended  inferiorly  with  those  of  the  orbicularis  oris.  Near 
its  origin  the  muscle  is  partly  con- 
cealed by  the  orbicularis  palpebra- 
rum, but  in  the  rest  of  its  extent  it 
is  subcutaneous.  Its  outer  border 
joins  the  elevator  of  the  upper  lip. 

Dilatator  Navis.  — In  the  dense 
tissue  on  the  outer  side  of  the  nostril, 
are  found  a few  muscular  fibres  both 
at  the  fore  and  back  part  of  that 
aperture  (fig.  2,  4,  and  5),  to  which 
the  above  name  has  been  given  by 
Theile  : they  are  seldom  visible  with- 
out a lens.  The  anterior  slip  passes 
from  the  cartilage  of  the  aperture  to 
the  integument  of  the  margin  of  the 
nostril  ; and  the  posterior  arises  from 
the  upper  jawbone  and  the  small 
sesamoid  cartilages  and  ends  also  in 
the  integuments  of  the  nostril. 

The  DEPRESSOR  ALiE  NASI  (fig.  2,  6) 
is  found  beneath  the  mucous  membrane  on  the  side  of  the  2mouth! 
frsenum  of  the  upper  lip.  It  arises  below  the  nose  from  a 
depression  of  the  upper  jawbone  before  the  roots  of  the  se- 
cond incisor  and  canine  teeth  ; and  ascends  to  be  inserted 
into  the  septum  nasi  and  the  posterior  part  of  the  ala  of  the 
nose. 

Muscles  of  the  Mouth.  — The  muscles  acting  on  the  Muscles  of 
aperture  of  the  mouth  consist  of  a sphincter  ; an  elevator  of 
the  upper  lip,  and  of  the  angle  of  the  mouth  ; depressors  of 
the  lower  lip,  and  of  the  angle  of  the  mouth,  with  an 
elevator  of  the  lower  lip  ; together  with  other  small  muscles 
that  act  on  the  corner,  viz.  zygomatici  and  risorius  of 
Santorini.  Lastly,  the  buccinator  muscle  may  be  reckoned 
in  this  set,  as  it  acts  indirectly  on  the  corner  of  the  mouth. 

The  orbicularis  oris  muscle  surrounds  the  external  Sphmctei^Gf 
opening  of  the  mouth,  and  is  constructed  for  the  most  part 
by  the  fibres  of  the  several  muscles  acting  on  that  aperture. 

* Muscles  of  the  nose  and  mouth.  1.  Pyramidalis  nasi.  2.  Common 
elevator  of  the  nose  and  lip.  3.  Compressor  naris.  4 and  5.  The 
two.  slips  of  the  dilatator  naris.  6.  Depressor  alse  nasi.  7*  and  7. 

Orbicularis  palpebrarum. 
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consists  of  It  consists  of  two  parts,  inner  and  outer,  which  differ  much 
two  parts,  appearance  and  arrangement  of  the  fibres, 

inner  or  The  inner  part  (fig.  2,  7),  whose  fibres  are  pale  in  colour 

circular,  an(j  fine  in  texture,  forms  a rounded  thick  fasciculus,  which 
reaches  outwards  from  the  margin  of  the  lip  to  the  arch  of 
not  fixed  to  the  coronary  artery.  The  fibres  of  this  portion  of  the 
muscle  are  unattached  to  bone,  and  some  pass  from  lip  to 
lip  round  the  corner  of  the  mouth. 

The  outer  part  is  thin,  wide,  and  more  irregular  in  form, 
and  has  an  attachment  to  the  subjacent  bone,  besides  its  con- 
nection with  the  adjacent  muscles.  In  the  upper  lip  it  is 
attached,  on  each  side  of  the  middle  line,  by  one  slip  (naso- 
labial) to  the  back  of  the  septum  of  the  nose  (fig.  2,  7*),  and 
by  another  to  the  outer  surface  of  the  alveolar  margin  of 
the  upper  jaw,  opposite  the  canine  and  incisor  teeth,  external 
to  the  depressor  of  the  wing  of  the  nose.  And  in  the  lower 
lip  it  is  fixed  on  each  side  into  the  inferior  jawbone,  on  the 
outer  aspect,  opposite  the  canine  tooth,  or  external  to  the 
levator  labii  inferioris  muscle.  To  see  these  attachments 
the  lip  must  be  everted,  and  the  mucous  membrane  carefully 
raised. 

The  inner  margin  of  the  muscle  is  free,  and  bounds  the 
aperture  of  the  mouth  ; whilst  the  outer  edge  blends  with 
the  different  muscles  that  elevate  or  depress  the  lips  and  the 
angle  of  the  mouth.  Beneath  the  orbicularis  in  each  lip  is 
the  coronary  artery,  with  the  mucous  membrane  and  the 
labial  glands. 

The  levator  labii  superioris  extends  vertically  from 
the  lower  margin  of  the  orbit  to  the  orbicularis  oris.  It 
arises  from  the  upper  maxillary  and  malar  bones,  above  the 
passes^fr°m  infra-orbital  foramen,  and  blends  with  the  orbicularis  oris 
mouth.  between  the  middle  line  and  the  angle  of  the  mouth.  Near 
the  orbit  the  muscle  is  overlapped  by  the  orbicularis  palpe- 
Connections.  brarum,  but  below  that  spot  it  is  subcutaneous.  By  its 
inner  side  it  joins  the  common  elevator  of  the  ala  of  the 
nose  and  upper  lip  ; and  to  its  outer  side  lie  the  zygomatic 
muscles,  the  small  one  joining  it.  Beneath  it  are  the  infra- 
orbital vessels  and  nerve. 

Depressor  of  The  depressor  labii  inferioris  is  opposite  the  elevator 

lowe.  lip  uppgj.  anci  has  much  yellow  fat  mixed  with  its 

fibres.  The  muscle  takes  its  origin  from  a depression  on 
the  front  of  the  lower  jaw,  reaching  backwards  from  near 
the  symphysis  to  a little  beyond  the  hole  for  the  labial 
vessels  and  nerve  ; ascending  thence  it  is  blended  with  the 
is  in  the  orbicularis  in  the  lower  lip.  Its  inner  border  joins  the 
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muscle  of  the  opposite  side,  and  its  outer  is  overlapped  by  middle  of 
the  depressor  anguli  oris.  chm- 

The  LEVATOR  LABII  INFERIORIS  is  a Small  muscle  on  the  Elevator  of 
side  of  the  fraenum  of  the  lower  lip,  which  is  opposite  to  chm 
the  depressor  of  the  ala  of  the  nose  in  the  upper  lip.  When  is  seen  in- 
the  mucous  membrane  has  been  removed,  this  muscle  will 
be  seen  to  arise  from  a fossa  near  the  symphysis  of  the 
lower  jaw,  and  to  descend  to  its  insertion  into  the  integu- 
ment of  the  chin.  Its  position  is  internal  to  the  depressor 
of  the  lip,  and  the  attachment  of  the  orbicularis. 

The  levator  anguli  oris  has  well-marked  fibres,  and  is  Elevator  of 
partly  concealed  by  the  preceding  muscle.  Arising  from  the  angle 
the  canine  fossa,  beneath  the  infra-orbital  foramen,  its  fibres 
spread  out  towards  the  angle  of  the  mouth  where  they  are 
superficial  to  the  buccinator,  and  mix  with  the  rest  of  the  mixes  witli 
muscles,  but  the  greater  number  are  continued  into  the  of ^gie^ 
depressor  anguli  oris  and  the  lower  lip. 

The  depressor  anguli  oris  is  triangular  in  shape,  and  Depressor  of 
passes  from  the  oblique  line  on  the  outer  surface  of  the  lower  angle 
jaw  to  the  angle  of  the  mouth,  where  its  fibres  are  continued 
into  the  elevator  of  the  angle.  This  muscle  conceals  the  is  a strong 
labial  branch  of  the  inferior  dental  vessels  and  nerve.  At  musc  e' 
its  origin  the  depressor  is  united  with  the  platysma  myoides, 
and  at  its  insertion  with  the  risorius  muscle. 

The  zygomatic  muscles  are  directed  obliquely  from  the  Zygomatic 
arch  of  the  same  name  towards  the  angle  of  the  mouth. 

One  is  longer  and  larger  than  the  other  ; hence  the  names 
major  and  minor. 

The  zygomaticus  major  arises  from  the  outer  part  of  the  large 
malar  bone  at  the  union  with  the  temporal,  and  is  inserted 
into  the  angle  of  the  mouth. 

The  zygomaticus  minor  is  attached  to  the  malar  bone  and  small, 
anterior  to  the  other,  and  blends  with  the  fibres  of  the 
special  elevator  of  the  upper  lip. 

The  risorius  muscle  (Santorini)  is  a thin  and  narrow  Risorius 
bundle  of  fibres,  sometimes  divided  into  two  or  more  parts,  muscle 
which  arises  externally  from  the  fascia  over  the  masseter  jS  almost 
muscle,  and  is  connected  internally  with  the  apex  of  the  transvers8- 
depressor  anguli  oris. 

The  buccinator  is  a flat  and  wide  muscle  (fig.  11, 4),  which  Buccinator 
occupies  the  interval  between  the  jaws,  and  bounds  in  this  muscle‘ 
direction  the  cavity  of  the  mouth.  The  muscle  arises  from  Origin, 
the  outer  surface  of  the  alveolar  borders  of  the  upper  and 
lower  maxillae,  as  far  forward  in  each  as  the  first  molar 
tooth ; and  in  the  interval  between  the  jaws  it  is  attached 
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to  a band  of  fascia — the  pterygo-maxillary  ligament.  From 
tbis  origin  the  fibres  are  directed  forwards  to  the  angle  of 
the  mouth,  where  they  mix  with  the  other  muscles  and 
with  both  parts  of  the  orbicularis  ; and  as  some  of  the 
central  fibres  descend  to  the  lower  lip  whilst  others  ascend 
to  the  upper  lip,  a decussation  takes  place  at  the  corner  of 
the  mouth.  On  the  cutaneous  surface  of  the  buccinator 
are  the  different  muscles  that  converge  to  the  angle  of  the 
mouth  ; and  crossing  the  upper  part  is  the  duct  of  the 
parotid  gland,  which  perforates  the  muscle  opposite  the 
second  upper  molar  tooth.  Internally  the  muscle  is  lined 
by  the  mucous  membrane  of  the  mouth,  and  externally  it  is 
covered  by  a fascia  that  is  continued  to  the  pharynx.  By  its 
intermaxillary  origin  the  buccinator  corresponds  with  the 
attachment  of  the  superior  constrictor  of  the  pharynx. 

The  vessels  of  the  face  consist  of  the  facial  and  trans- 
verse facial  arteries  with  their  accompanying  veins.  The 
arteries  are  branches  of  the  external  carotid ; and  the  facial 
vein  is  received  into  the  internal  jugular  trunk. 

The  facial  artery  emerges  from  the  neck,  and  appears  on 
the  lower  jaw,  anterior  to  the  masseter  muscle.  From  this 
point  the  artery  ascends  in  a tortuous  manner,  near  the 
angle  of  the  mouth  and  the  side  of  the  nose,  to  the  inner 
angle  of  the  orbit,  where  it  anastomoses  with  the  ophthalmic 
artery.  The  course  of  the  vessel  is  comparatively  super- 
ficial, though  lying  in  the  mass  of  fat  of  the  inner  part  of 
the  cheek.  At  first  the  artery  is  concealed  by  the  platysma 
whilst  crossing  the  jaw,  but  this  thin  muscle  does  not  pre- 
vent pulsation  being  recognised  during  life  ; and  near  the 
mouth  the  large  zygomatic  muscle  is  superficial  to  it.  The 
vessel  rests  successively  on  the  lower  jaw,  buccinator  muscle, 
elevator  of  the  angle  of  the  mouth,  and  elevator  of  the 
upper  lip.  Accompanying  the  artery  is  the  facial  vein, 
which  is  nearly  a straight  tube,  and  lies  to  its  outer  side. 

Branches. — From  the  outer  side  of  the  vessel  unnamed 
branches  are  furnished  to  the  muscles  and  integuments,  some 
of  which  anastomose  with  the  transverse  facial  artery.  From 
the  inner  side  are  given  the  following  branches  : — 

1.  The  inferior  labial  branch  runs  inwards  beneath  the 
depressor  anguli  oris  muscle,  and  is  distributed  between  the 
lower  lip  and  chin  ; it  communicates  with  the  inferior 
coronary,  and  with  the  labial  branch  of  the  inferior  dental 
artery. 

2.  Coronary  branches.  — There  is  one  for  each  lip  (superior 
and  inferior),  which  arise  together  or  separately  from  the 
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facial,  and  are  directed  inwards  between  the  orbicular  muscle  form  an 
and  the  mucous  membrane  of  the  lip,  till  they  inosculate  ^pCgh  m the 
with  the  corresponding  branches  of  the  opposite  side.  From 
the  arterial  arches  thus  formed,  offsets  are  supplied  to  the  lips 
and  labial  glands.  From  the  arch  in  the  upper  lip  a branch  Branch  to 
is  given  to  the  septum  of  the  nose, — artery  of  the  septum,  nose> 

3.  The  lateral  nasal  branch  arises  opposite  the  ala  of  the  Lateral 
nose,  and  passes  beneath  the  levator  labii  superioris  alseque  branch, 
nasi  to  be  distributed  on  the  side  of  the  nose,  where  it  anas- 
tomoses with  the  nasal  branch  of  the  ophthalmic  artery. 

4.  The  angular  branch  is  the  terminal  twig  of  the  facial  Angular 
artery  at  the  inner  angle  of  the  orbit,  and  joins  with  a 
branch  of  the  ophthalmic  artery. 

The  facial  vein  commences  at  the  root  of  the  nose  by  a Facial  vein 
small  vein  named  angular  (p.  6).  It  then  crosses  over  the 
elevator  of  the  upper  lip,  and  separating  from  the  artery  is  away  from 
courses  beneath  the  large  zygomatic  muscle  to  the  side  of arfcery  ’ 
the  jaw.  Afterwards  it  has  a short  course  in  the  neck  to 
join  the  internal  jugular  vein. 

Branches. — At  the  inner  side  of  the  orbit  it  receives  veins  is  joined  by 
from  the  lower  eyelid  (inferior  palpebral)  and  the  side  of  the  branches, 
nose.  Belo^r  the  orbit  it  is  joined  by  the  infra-orbital  vein, 
also  by  a large  branch  that  comes  from  the  pterygoid  region 
(anterior  internal  maxillary)  ; and  thence  to  its  termination 
by  veins  corresponding  with  the  branches  of  the  artery  both 
in  the  face  and  neck. 

The  transverse  facial  is  a branch  of  the  temporal  artery,  Transverse 
and  appears  in  the  face  at  the  anterior  border  of  the  parotid  facialarteiy* 
gland.  It  lies  by  the  side  of  the  parotid  duct,  with  branches 
of  the  facial  nerve,  and  distributes  offsets  to  the  muscles  and 
integuments  ; some  branches  anastomose  with  the  facial 
artery. 

Dissection. — The  parotid  gland  may  be  next  displayed.  Lay)^retiie 
To  see  the  gland,  raise  the  skin  from  the  surface  towards  the  P 
ear  by  means  of  a cut  from  the  base  of  the  jaw  to  the 
anterior  border  of  the  sterno-mastoid  muscle  ; this  cut  may 
be  united  with  that  made  for  the  dissection  of  the  posterior 
muscle  of  the  ear.  A strong  fascia  covers  the  gland,  and  is 
connected  above  and  behind  to  the  zygoma  and  the  cartilage 
of  the  ear,  but  in  front  is  continued  over  the  face.  After 
the  fascia  has  been  removed,  the  superficial  connections  of 
the  gland  will  appear.  The  great  auricular  nerve  will  be 
seen  ascending  to  the  lobe  of  the  ear. 


The  paeotid  (fig.  1 0,  10,)  is  the  largest  of  the  salivary  Parotid 
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glands  ; it  occupies  the  space  between  the  ear  and  the  lower 
jaw,  and  is  named  from  its  position.  Its  excretory  duct 
enters  the  mouth  through  the  middle  of  the  cheek. 

The  shape  of  the  gland  is  irregular,  and  is  determined 
somewhat  by  the  bounding  parts.  Thus  inferiorly,  where 
there  is  not  any  resisting  structure,  the  parotid  projects  into 
the  neck,  and  comes  into  close  proximity  with  the  sub- 
maxillary gland,  though  separated  from  it  by  a process  of 
the  cervical  fascia  ; a line  from  the  angle  . of  the  jaw  to  the 
sterno-mastoid  muscle  marks  usually  the  extent  of  the 
gland  in  this  direction.  Above,  the  parotid  is  limited  by 
the  zygoma  and  the  temporal  bone.  Along  the  posterior 
part  the  sterno-mastoid  muscle  extends  ; but  anteriorly  the 
gland  projects  somewhat  on  the  face,  and  has  a small 
accessory  part,  soda  parotidis , which  is  prolonged  from  it 
over  the  masseter. 

Connected  with  the  anterior  border  is  the  excretory  duct 
— duct  of  Stenson  (< ductus  Stenonis ),  which  crosses  the 
masseter  below  the  soda  parotidis , and  perforates  the  cheek 
obliquely  opposite  the  second  molar  tooth  of  the  upper  jaw. 
The  duct  lies  between  the  transverse  facial  artery  and 
branches  of  the  facial  nerve,  the  latter  being  below  it.  A 
line  drawn  from  the  meatus  auditorius  to  a little  below  the 
nostril  would  mark  the  level  of  the  duct  in  the  face,  and 
the  central  point  of  the  line  would  be  opposite  the  opening 
into  the  mouth.  The  length  of  the  duct  is  about  two  inches 
and  a half,  and  its  capacity  is  about  equal  to  a crow-quill, 
but  the  opening  into  the  mouth  is  only  large  enough  to 
allow  a small  probe  to  pass. 

The  cutaneous  surface  of  the  parotid  is  smooth,  and  has 
one  or  two  lymphatic  glands  seated  on  it ; but  from  the  deep 
part  processes  are  sent  into  the  inequalities  of  the  space 
between  the  jaw  and  the  mastoid  process. 

Dissection. — By  removing  with  caution  the  parotid  gland, 
the  hollows  that  it  fills  up  will  come  into  view  : at  the  same 
time  the  dissector  will  see  the  vessels  and  nerves  that  pass 
through  the  gland.  An  examination  of  the  processes  of  the 
gland,  and  of  the  number  of  important  vessels  that  are  in 
relation  with  it,  will  demonstrate  the  impossibility  of  com- 
pletely removing  this  body,  and  the  dangers  attending  any 
operation  on  it.  The  duct  may  be  now  opened,  and  a probe 
passed  along  it  to  the  mouth  to  show  the  diminished  size  of 
its  aperture. 

Two  large  processes  of  the  gland  extend  deeply  into  the 
neck.  One  dips  behind  the  styloid  process,  and  projects 
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beneath  the  mastoid  process  and  sterno-mastoid  muscle, 
whilst  it  reaches  also  the  deep  vessels  and  nerves  of  the 
neck.  The  other  piece  is  situate  in  front  of  the  styloid 
process  ; it  passes  into  the  glenoid  hollow  behind  the  articu- 
lation of  the  lower  jaw,  and  beneath  the  ramus  of  that  bone 
along  the  internal  maxillary  artery. 

Passing  through  the  middle  of  the  gland  is  the  external  Vessels  and 
carotid  artery,  which  ascends  behind  the  ramus  of  the  jaw,  giand?m  6 
and  furnishes  the  auricular,  superficial  temporal,  and  inter- 
nal maxillary  branches.  Superficial  to  the  artery  is  the 
trunk  formed  by  the  junction  of  the  temporal  and  internal 
maxillary  veins,  from  which  the  external  jugular  vein 
springs  ; and  opening  into  this  common  trunk  are  some 
veins  from  the  parotid,  whilst  a branch  through  the  gland 
connects  it  with  the  internal  jugular  vein.*  Crossing  the 
gland  from  behind  forwards  is  the  trunk  of  the  facial  nerve, 
which  passes  over  the  artery,  and  distributes  its  branches 
through  the  parotid.  The  superficial  temporal  branch  of  the 
inferior  maxillary  nerve  likewise  lies  above  the  upper  part  of 
the  glandular  mass  ; and  offsets  of  the  great  auricular  nerve 
pierce  the  gland  at  the  lower  part,  and  join  the  facial. 

The  structure  of  the  parotid  resembles  that  of  the  other  The  gland 
salivary  glands.  The  glandular  mass  is  divided  into  termination 
numerous  small  lobules  by  intervening  processes  of  fascia ; of  the  ducts, 
and  each  lobule  consists  of  a set  of  the  closed  saccular 
extremities  of  the  excretory  duct,  which  are  lined  by  flat- 
tened and  nucleated  epithelium,  and  surrounded  by  capillary 
vessels.  The  size  of  these  little  sacs,  which  by  their  aggre- 
gation form  the  mass  of  the  lobule,  is  about  o an  ^nc^ 
in  diameter. 

From  the  lobules  issue  small  ducts,  which  unite  to  form 
larger  tubes,  and  finally  all  the  ducts  of  the  gland  are 
collected  into  one.  An  examination  of  the  common  duct  and  the  duct 
(duct  of  Stenson)  will  show  it  to  be  composed  of  an  external  coats7° 
thick  fibrous  coat,  and  of  an  internal  mucous  coat  which  is 
covered  with  columnar  epithelium. 

The  parotid  receives  its  arteries  from  the  external  carotid ; Vessels  and 
and  its  nerves  from  the  sympathetic,  auriculo-temporal  0f nerves- 

* Oftentimes  a different  arrangement  of  these  veins  will  be  found. 

In  such  case  the  external  jugular  is  continued  from  the  occipital  (half 
or  all)  and  posterior  auricular  veins  ; whilst  the  temporal  and  internal 
maxillary  veins  unite  to  form  a trunk  (temporo-maxillary),  which  re- 
ceives the  facial  below  the  jaw,  and  opens  into  the  internal  jugular  vein 
opposite  the  upper  border  of  the  thyroid  cartilage.  When  this  con- 
dition exists,  the  temporo-maxillary  trunk  accompanies  the  external 
carotid  artery. 
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the  fifth,  facial,  and  great  auricular.  Its  lymphatics  join 
those  of  the  neck. 

Two  or  three  small  molar  glands  lie  along  the  origin  of 
the  buccinator,  and  open  into  the  mouth  near  the  last  molar 
tooth  by  separate  ducts. 

Cartilages  of  the  nose. — These  close  the  anterior  nasal 
aperture  in  the  skeleton,  and  form  part  of  the  outer  nose 
and  the  septum.  They  are  five  in  number,  two  on  each 
side — lateral  cartilage  and  cartilage  of 
Fig.  3.*  the  aperture  ; together  with  a central 

one,  or  the  cartilage  of  the  septum  of 
the  nose.  Only  the  lateral  cartilages 
are  seen  in  this  stage  of  the  dissection. 

Dissection.  — The  lateral  cartilages 
will  be  seen  when  all  the  muscular  and 
fibrous  structure  of  the  left  side  of  the 
nose,  and  the  skin  of  the  lower  part  of 
the  nostril  of  the  same  side,  have  been 
taken  away.  By  passing  the  knife 
deeply  in  the  middle  line,  the  cartilage 
of  the  septum  will  be  rendered  apparent 
between  the  lateral  cartilages  of  each 
side. 

The  upper  lateral  cartilage  (fig.  3,  *,) 
is  flattened,  and  is  somewhat  triangular 
in  form.  Posteriorly  it  is  attached  to  the  nasal  and  superior 
maxillary  bones  ; and  anteriorly  it  meets  the  one  of  the 
opposite  side  for  a short  distance  above,  but  the  two  are 
separated  below  by  an  interval,  in  which  the  cartilage  of  the 
septum  appears.  Interiorly  the  lateral  cartilage  is  contiguous 
to  the  cartilage  of  the  aperture,  and  is  connected  to  it  by 
fibrous  tissue. 

The  cartilage  of  the  aperture  (fig.  3,  2,)  forms  nearly  a 
ring  around  the  nostril.  In  front  it  is  bent  at  an  acute 
angle,  and  from  this  point  a part  extends  backwards  on 
both  the  outer  and  inner  sides  of  that  aperture.  The  part 
of  the  cartilage,  which  bounds  the  opening  externally,  does 
not  reach  downwards  to  the  margin  of  the  nostril,  but  ceases 
on  a level  with  the  groove  on  the  outer  aspect  of  the  wing 
of  the  nose  ; it  is  narrow  and  pointed  behind,  but  swells  out 
in  front  and  forms  with  its  fellow  the  prominence  of  the 

* Lateral  cartilages  of  the  nose  (Arnold).  1.  Upper  lateral  car- 
tilage. 2.  Lower  lateral,  or  the  cartilage  of  the  aperture. 
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apex  of  the  nose.  The  inner  part  projects  backwards  along  another  in- 
the  septum  of  the  nose,  nearly  to  the  superior  maxillary  Slde  nostnl* 
bone  ; it  assists  in  the  formation  of  the  partition  between 
the  nostrils,  and  extends  below  the  level  of  the  septum  nasi. 

The  cartilage  of  the  aperture  has  not  any  attachment  Not  inserted 
directly  to  bone  ; but  it  is  united  above  to  the  lateral mt0  bone* 
cartilage  by  fibrous  tissue,  and  is  connected  below  with  the 
dense  structure  that  forms  the  margin  of  the  aperture  of  the 
nostril.  At  the  tip  of  the  nose  the  cartilages  of  opposite 
sides  touch. 

Behind  the  outer  half  of  the  cartilage  of  the  aperture,  in  Accessory 
the  dense  tissue  that  fixes  it  to  the  bone  ; are  two  or  three  cartlla&e8- 
small  pieces  of  cartilage — cartilagines  minores  vel  sesamoidece, 
which  seem  to  result  from  the  breaking  up  of  the  hinder 
extremity  of  the  cartilage  of  the  aperture. 

The  Appendages  of  the  Eye  consist  of  the  eyebrow,  the  Appendages 
eyelid,  and  the  lachrymal  apparatus.  Some  of  these  can  be  of  the  eye* 
seen  now  on  the  opposite  side  of  the  face  ; but  the  apparatus 
for  the  tears  will  be  dissected  after  the  orbit  has  been 
completed. 

The  eyebrow  (supercilium)  is  a curved  eminence  just  above  Eyebrow, 
the  eye,  which  is  placed  over  the  orbital  arch  of  the  frontal 
bone.  It  consists  of  thickened  integuments,  and  its  pro- 
minence is  also  due  to  the  subjacent  orbicularis  palpebrarum. 

It  is  furnished  with  long  coarse  hairs,  that  are  directed 
outwards,  and  towards  one  another. 

The  eyelids  are  two  semilunar  folds  in  front  of  the  eye,  Eyelids, 
which  are  freely  moveable,  and  can  be  approached  over  the 
eyeball,  or  can  be  separated  so  as  partly  to  lay  it  bare. 

The  upper  lid  is  the  largest  and  the  more  moveable  of  the  Upper 
two,  and  descends  below  the  middle  of  the  eyeball  when  the  larsest- 
two  meet ; it  is  also  provided  with  a special  muscle  to  raise 
it.  The  interval  between  the  open  lids  is  named  fissura 
palpebrarum.  Externally  and  internally  they  are  united  by 
a commissure  or  canthus. 

The  free  margin  is  thicker  than  the  rest  of  the  lid,  and  shape  of 
is  semilunar  in  form  for  the  greater  part  (fig.  7 ) ; but  margin* 
towards  the  inner  side,  or  about  a quarter  of  an  inch  from 
the  commissure,  it  becomes  straight.  At  the  spot  where  Papilla 
these  differently  shaped  parts  join  is  a small  white  eminence,  lachrymahs- 
the  papilla  lachrymalis , in  which  is  the  punctum  lachrymale  Punctum. 
or  the  opening  of  the  canal  for  the  tears.  This  margin  is  Where  hairs 
provided  anteriorly  with  the  eyelashes,  and  posteriorly  tures.per" 
with  the  openings  of  the  Meibomian  glands  : but  both  the 
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cilia  and  the  Meibomian  glands  are  absent  from  the  part  of 
the  lid  which  is  internal  to  the  opening  of  the  lachrymal 
canal. 

The  eyelashes  (cilia)  are  two  or  more  rows  of  long  hairs, 
which  are  fixed  into  the  anterior  edge  of  the  free  border  of 
the  lid  ; they  are  largest  in  the  npper  lid,  and  diminish  in 
length  from  the  centre  towards  the  sides.  The  cilia  are  so 
arranged  as  to  be  convex  towards  one  another. 

Stk,uctuhe  of  the  Eyelids. — Each  lid  consists  funda- 
mentally of  a piece  of  cartilage  attached  to  the  bones  by 
ligaments.  Superficial  to  this  framework  is  the  integument, 
with  a layer  of  fibres  of  the  orbicularis  palpebrarum,  and 
beneath  it  a mucous  lining  of  the  conjunctiva.  The  upper 
lid  has  also  in  it  the  tendon  of  the  levator  palpebrse.  V essels 
and  nerves  are  furnished  to  these  parts. 

Dissection, — The  student  may  continue  with  the  structure 
of  the  lids  on  the  left  side,  on  which  the  muscles  are 
dissected.  Let  the  bit  of  tow  or  wool  remain  beneath  the 
lids,  and  let  the  palpebral  part  of  the  orbicularis  pal- 
pebrarum be  thrown  inwards  by  means  of  an  incision  around 
the  margin  of  the  orbit.  In  raising  the  muscle,  care  must 
be  taken  of  the  palpebral  ligament,  and  of  the  vessels  and 
nerves  of  the  lid. 

Orbicularis  palpebrarum. — The  palpebral  fibres  of  this 
muscle  form  the  thin  pale  layer  that  occupies  the  eyelids. 
A thin  stratum  of  areolar  tissue  without  fat  unites  the 
muscle  with  the  skin. 

The  palpebral  ligament  is  a stratum  of  fibrous  membrane, 
which  is  continued  from  the  margin  of  the  orbit  to  join  the 
free  edge  of  each  tarsal  cartilage.  At  the  inner  part  of  the 
orbit  the  ligament  is  thin  and  loose,  but  at  the  outer  part 
it  is  much  thicker  and  stronger. 

The  tarsal  cartilages , one  for  each  eyelid,  give  the  form 
and  strength  to  the  lids,  and  are  formed  of  yellow  or  spongy 
cartilage.  Each  is  fixed  internally  by  the  ligamentum  vel 
tendo  palpebrarum,  and  externally  by  a fibrous  band — 
external  tarsal  ligament,  to  the  outer  part  of  the  orbit.  The 
margin  corresponding  with  the  edge  of  the  lid  is  free,  and 
thicker  than  the  rest  of  the  cartilage.  On  the  inner  surface 
each  cartilage  is  lined  by  the  mucous  membrane  or  con- 
junctiva. 

The  cartilages  are  not  alike  in  the  two  lids.  In  the  upper 
eyelid,  where  the  cartilage  is  largest,  it  is  crescentic  in 
shape,  and  is  about  half  an  inch  wide  in  the  centre  ; and 
to  its  fore  part  the  tendon  of  the  levator  palpebrse  is 
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attached.  In  the  lower  lid  the  cartilage  is  a narrow  hand, 
about  two  lines  broad,  with  borders  nearly  straight. 

Ligament  or  tendon  of  the  eyelids  (tendo  palpebrarum,  Ligament  of 
internal  tarsal  ligament)  is  a small  fibrous  band  at  the  inner  attaches 
part  of  the  orbit,  which  serves  to  fix  the  lids,  and  is  cartilages, 
attached  to  the  anterior  margin  of  the  lachrymal  groove. 

It  is  about  a quarter  of  an  inch  long,  and  divides  into  two 
processes,  which  are  united  one  with  each  tarsal  cartilage. 

This  ligament  gives  a fibrous  expansion  over  the  lachrymal 
sac,  and  the  fleshy  fibres  of  the  orbicularis  palpebrarum 
arise  from  it. 

The  Meibomian  glands  or  follicles  are  placed  in  grooves  on  Follicular 
the  ocular  surface  of  the  tarsal  cartilages.  They  extend,  beneath 
parallel  to  one  another,  from  the  thick  towards  the  opposite  cartilage, 
margin  of  the  cartilage  ; and  their  number  is  about  thirty 
in  the  upper,  and  twenty  in  the  lower  lid.  The  apertures 
of  the  glands  are  at  the  posterior  edge  of  the  free  border  of  their 
the  lid.  Each  gland  is  a small  yellowish  tube,  closed  at  one  stmcture- 
end,  and  having  minute  lateral  appendages  connected  with 
it.  Each  contains  a sebaceous  secretion,  and  is  lined  by 
scaly  epithelium. 

If  the  palbebral  ligament  be  cut  through  in  the  upper  lid,  Tendon  of 
the  tendon  of  the  levator  palpebrse  will  be  seen  to  be 
attached  to  all  the  fore  part  of  the  tarsal  cartilage  by  a wide 
aponeurotic  expansion. 

The  conjunctiva , or  mucous  membrane,  lines  the  interior  of  Mucous 
the  eyelids,  where  it  has  numerous  fine  papilloe  ; and  it  covers  immg  of  lld 
the  anterior  part  of  the  ball  of  the  eye.  At  the  free  margin 
of  the  lids  this  membrane  joins  the  common  integument  ; 
and.  it  is  further  continuous  down  the  lachrymal  canals  and 
sac  with  that  of  the  interior  of  the  nose.  At  the  inner  forms 
commissure  of  the  eyelids  the  conjunctiva  forms  a pro- 
minent, red,  fleshy-looking  body — caruncula  lachrymalis , 

(fig.  7,  5)  which  contains  a group  of  mucous  follicles,  and 

has  a few  minute  hairs  on  its  surface.  External  to  the  and  the  con- 

caruncle  is  a small  fold  of  the  mucous  membrane — plica  tlguous  fold- 

semilunaris  (fig.  7,  4)  ; this  extends  to  the  ball  of  the  eye, 

and  resembles  the  membrana  nictitans  of  birds. 

Bloodvessels  of  the  eyelids.  — The  arteries  of  the  eyelids  are  Arteries  of 
furnished  by  the  ophthalmic  artery,  and  consist  of  the llds- 
palpebral  and  lachrymal  branches  : — 

The  palpebral  arteries , one  for  each  eyelid,  run  outwards  Palpebral 
from  the  inner  canthus,  lying  between  the  orbicularis  muscle 
and  the  tarsal  cartilage,  and  anastomose  externally  with  the 
lachrymal  artery.  From  the  arch  that  each  forms,  branches 
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are  distributed  to  the  eyelids.  The  lachrymal  artery  per- 
forates the  palpebral  ligament  near  the  outer  part  of  the 
orbit,  and  its  offsets  supply  the  lid,  as  well  as  anastomose 
with  the  palpebral  branches. 

The  veins  of  the  lids  open  into  the  frontal  and  angular 
veins  at  the  root  of  the  nose. 

The  nerves  of  the  eyelids  are  supplied  from  the  ophthalmic 
and  facial  nerves. 

The  branches  of  the  ophthalmic  nerve  (of  the  fifth)  that 
give  offsets  to  the  upper  lid,  are  the  following  : lachrymal , 
near  the  outer  part  ; supra-orbital,  about  the  middle  ; and 
supra-trochlear  and  infra-trochlear  at  the  inner  side  (pp.  44, 
46).  In  the  lower  eyelid,  about  its  middle,  is  a branch  of 
and  seventh,  the  superior  maxillary  trunk  of  the  fifth  nerve.  The 
nerve'  branches  of  the  facial  nerve  enter  both  lids  at  the  outer 
part,  and  supply  the  orbicularis  muscle  ; they  communicate 
with  the  branches  of  the  fifth  nerve. 
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External  Ear. — The  outer  ear  consists  of  a trumpet- 
shaped structure,  named  pinna  or  auricle,  which  collects 
sounds  ; and  of  a tube — meatus  auditorius,  which  conveys 
those  sounds  to  the  inner  ear.  The  pinna  may  be  examined 
on  the  left  side  of  the  head,  but  the  meatus  will  be  described 
with  the  rest  of  the  anatomy  of  the  ear. 

The  pinna , or  auricle  of  the  ear , is  an  uneven  piece  of 
yellow  cartilage,  which  is  covered  with  integument,  and  is 
fixed  to  the  margin  of  the  meatus  auditorius  externus.  It 
is  of  an  oval  form,  with  the  margin  folded,  and  the  larger 
end  placed  upwards. 

The  surface  next  the  head  is  convex,  but  the  opposite 
one  is  hollowed  out,  and  presents  the  undermentioned  eleva- 
tions and  depressions.  In  the  centre  is  a deep  hollow 
named  concha,  which  conducts  to  the  meatus  auditorius.  In 
front  of  that  hollow  is  a projection  of  a triangular  shape — 
the  tragus,  which  has  some  hairs  on  the  under-surface  ; and 
on  the  opposite  side  of  the  hollow,  rather  below  the  level  of 
the  tragus,  is  another  projection, — the  antitragus . The 
round,  rim-like  margin  of  the  ear  is  called  the  helix,  and  the 
depression  internal  to  it,  the  groove,  or  fossa  of  the  helix. 
Within  the  helix,  between  it  and  the  concha,  is  the  large 
eminence  of  the  antihelix,  which  presents  at  the  upper  part 
a well-marked  depression,  the  fossa  of  the  antihelix.  Inte- 
riorly the  external  ear  is  terminated  by  a soft,  pendulous 
part,  the  lobule. 

The  muscles  of  the  pinna , which  extend  from  one  part  of 
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the  cartilage  to  another,  are  very  delicate,  and  in  some  muscles  of 
bodies  are  not  to  be  found.  Five  small  muscles  are  usually  externalear- 
described,  which  receive  their  names  for  the  most  part  from 
the  several  eminences  of  the  external  ear. 

Dissection.  — In  seeking  the  following  small  muscles,  let  How  to  find 
the  integument  be  removed  only  over  the  spot  where  each  muscles.11 
muscle  is  said  to  be  placed.  A sharp  knife  and  a good  light 
are  necessary  for  the  display  of  the  muscular  fibres.  Fre- 
quently the  dissector  will  not  find  one  or  more  of  the  set 
described  below. 

The  muscle  of  the  tragus  (fig.  4,  3)  is  always  found  on  the  One  muscle 
external  aspect  of  the  process  from  which  it  takes  its on  tragus* 

Fig.  4.*  Fig.  5. f 


name.  The  fibres  are  short,  nearly  transverse,  and  extend 
from  the  outer  to  the  inner  part  of  the  tragus. 

The  muscle  of  the  antitragus  (fig.  4,  4)  is  the  best  marked  One  to 
of  all.  It  arises  from  the  outer  part  of  the  antitragus,  and  antltragus‘ 
the  fibres  are  directed  upwards  to  be  inserted  into  the 
pointed  extremity  of  the  antihelix. 

The  small  muscle  of  the  helix  (fig.  4, l)  is  often  indistinct  or  One  on  root 
absent.  It  is  placed  on  the  part  of  the  rim  of  the  ear  that  of  helix‘ 
extends  into  the  concha. 

The  large  muscle  of  the  helix  (fig.  4,  2)  arises  above  the  Another 
small  muscle  of  the  same  part,  and  is  inserted  into  the  front  on 
of  the  helix,  where  this  is  about  to  curve  backwards.  It  is 
usually  present. 


* Muscles  on  the  front  of  the  ear.  1.  Small  muscle  of  the  helix. 
2.  Large  muscle  of  the  helix.  3.  ^luscle  of  the  tragus.  4.  Muscle  of 
the  antitragus. 

+ Back  of  the  cartilage  of  the  ear.  5.  Transverse  muscle.  6. 
Oblique  muscle  (Tod)  sometimes  seen. 
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The  transverse  muscle  of  the  auricle  (fig.  5,  5)  is  found  at 
the  back  of  the  ear,  in  the  depression  between  the  antihelix 
and  the  convexity  of  the  surface.  It  arises  from  the  con- 
vexity of  the  cartilage  that  forms  the  concha,  and  is 
inserted  into  the  back  of  the  antihelix.  The  muscle  is 
mixed  with  much  fibrous  tissue,  but  it  is  well  seen  when 
this  is  removed. 

Dissection. — The  pinna  may  now  be  detached  by  cutting 
it  as  close  as  possible  to  the  bone.  When  the  integuments 
are  entirely  taken  off,  the  cartilage  of  the  pinna  will  be 
apparent ; but  in  removing  the  integuments,  the  lobule  of 
the  ear,  which  consists  only  of  skin  and  fat,  will  disappear. 

The  cartilage  of  the  pinna  resembles  much  the  external 
ear  in  form,  and  presents  for  notice  nearly  the  same  parts. 
The  rim  of  the  helix,  however,  subsides  posteriorly  in  the 
antihelix  about  the  middle  of  the  pinna  ; whilst  anteriorly 
a small  piece  projects  from  it,  and  a fissure  will  be  found 
near  that  projection.  The  antihelix  is  divided  posteriorly 
into  two  pieces  ; one  of  these  is  pointed,  and  is  joined  by 
the  helix,  the  other  is  continued  into  the  antitragus.  Inte- 
riorly the  cartilage  is  fixed  to  the  margin  of  the  external 
auditory  aperture  in  the  temporal  bone,  and  forms  the 
outer  part  of  the  meatus  auditorius,  but  it  does  not  give  rise 
to  a complete  tube,  for  the  upper  and  posterior  part  of  that 
canal  is  closed  by  fibrous  tissue.  On  the  posterior  aspect  of 
the  concha  is  a strong  vertical  process  of  cartilage. 

In  the  piece  of  cartilage  that  forms  the  under  part  of  the 
meatus  are  two  fissures  (Santorini),  one  is  at  the  base  of  the 
tragus,  the  other  passes  from  before  backwards. 

Ligaments  connect  the  pinna  with  the  head,  but  others 
pass  from  one  point  of  the  cartilage  to  another. 

The  external  ligaments  are  the  condensed  bands  of  fibrous 
tissue  that  extend  between  the  same  points  as  the  external 
muscles  (p.  2),  though  commonly  only  an  anterior  and 
posterior  are  described.  The  chief  special  ligament  crosses 
the  interval  between  the  tragus  and  the  beginning  of  the 
helix,  and  completes  the  tube  of  the  meatus. 


Outline  of  The  facial  nerve  (portio  dura)  is  a part  of  the  seventh 
facial  nerve.  cranial  nerve,  and  confers  motor  power  on  the  muscles  of 
the  face.  Numerous  communications  take  place  between  it 
and  the  fifth  nerve,  and  the  chief  of  these  are  found  above 
and  below  the  orbit,  and  over,  the  side  of  the  lower  jaw. 
Dissection  of  Dissection . — The  facial  nerve  is  to  be  displayed  on  the 

right  side  of  the  face  if  there  is  time  sufficient  before  the 
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body  is  turned  (see  p.  1).  Some  of  the  nerve  is  concealed 
by  the  parotid  gland,  but  the  greater  part  is  anterior  to  the 
glandular  mass. 

To  expose  the  ramifications  beyond  the  parotid  gland,  let  beyond 
the  skin  be  raised  from  the  face  in  the  same  manner  as  on  Pavotld» 
the  left  side.  The  different  branches  of  the  nerve  are  then 
to  be  sought  as  they  escape  from  beneath  the  anterior 
border  of  the  gland,  and  to  be  followed  forwards  to  their 
termination.  The  highest  branches  that  go  to  the  temple 
have  been  already  partly  dissected  above  the  zygoma  ; and 
their  junction  with  the  temporal  branch  of  the  superior 
maxillary,  and  with  the  supra-orbital  nerve  has  been  seen. 

Other  still  smaller  branches  are  to  be  traced  to  the  outer 
part  of  the  orbit,  where  they  enter  the  eyelids  and  commu- 
nicate with  the  other  nerves  in  the  lids  ; and  by  means  of 
this  set,  whilst  it  crosses  the  malar  bone,  a junction  is 
formed  with  the  subcutaneous  malar  nerve  of  the  fifth. 

With  the  duct  of  the  parotid  are  two  or  more  large  branches, 
which  are  to  be  followed  below  the  orbit  to  their  junction 
with  the  infra-orbital,  nasal,  and  infra-trochlear  nerves. 

The  remaining  branches  to  the  lower  part  of  the  face  are 
smaller  in  size  : one  joins  with  the  buccal  nerve  at  the  lower 
part  of  the  buccinator  muscle  ; and  one  or  two  others  are  to 
be  traced  forwards  to  the  lower  lip  and  to  the  labial  branch 
of  the  inferior  dental  nerve. 

In  order  to  trace  backwards  the  trunk  of  the  nerve  and  of  the 
through  the  gland,  the  integuments  should  be  taken  from  p^oticT  th° 
the  surface  of  the  parotid  as  on  the  other  side,  and  the  gland 
removed  piece  by  piece.  In  this  proceeding  the  small 
branches  of  communication  of  the  great  auricular  nerve  with 
offsets  of  the  facial,  and  the  branches  that  dip  down  from 
the  facial  to  the  auriculo-temporal  nerve  are  to  be  sought. 

Lastly,  the  tip  of  the  mastoid  process  may  be  cut  off  with  a 
chisel  ; and  after  turning  it  backwards  with  the  sterno- 
mastoid  muscle  adhering  to  it,  the  small  branches  of  the 
facial  nerve  to  the  back  of  the  ear,  and  to  the  digastric  and 
stylo-hyoid  muscles,  are  to  be  looked  for  close  to  the  base  of 
the  skull. 

The  Nerve  outside  the  Skull. — The  nerve  issues  from  Branches 
the  stylo-mastoid  foramen,  after  traversing  the  aqueduct  of 
Fallopius,  and  furnishes  immediately  the  three  following 
small  branches  : — 

a.  The  posterior  auricular  branch  turns  upwards  in  front  Posterior 
of  the  mastoid  process,  where  it  communicates  with  the  great  ^anch.ar 
auricular,  and  with  a branch  to  the  ear  from  the  pneumo- 
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gastric  (eighth)  nerve,  and  ends  in  auricular  and  mastoid 
offsets  (p.  8). 

b.  The  branch  to  the  digastric  muscle  generally  arises  in 
common  with  the  next.  It  is  distributed  by  many  offsets 
to  the  posterior  belly  of  the  muscle  near  the  origin.  Some- 
times one  of  these  offsets  passes  through  the  fleshy  fibres, 
and  descends  to  join  the  glosso-pharyngeal  nerve. 

c.  The  branch  to  the  stylo-hyoideus  is  a long  slender  nerve, 
which  is  directed  inwards  to  its  muscle,  and  enters  it  about 
the  middle.  This  branch  communicates  with  the  sympa- 
thetic nerve  on  the  external  carotid  artery. 

As  soon  as  the  facial  nerve  has  given  off  those  branches, 
it  is  directed  forwards  through  the  gland,  and  divides  near 
the  ramus  of  the  jaw  into  two  large  trunks — temporo-facial 
and  cervico-facial. 

The  temporo-facial  trunk  furnishes  offsets  to  the  side 
of  the  head  and  face,  whose  ramifications  extend  as  low  as 
the  meatus  auditorius.  As  this  trunk  crosses  over  the 
external  carotid  artery,  it  sends  downwards  branches  to  join 
the  auriculo-temporal  portion  of  the  inferior  maxillary  nerve  ; 
and  in  front  of  the  ear  it  gives  some  filaments  to  the  tragus 
of  the  pinna.  Three  sets  of  branches,  temporal,  malar,  and 
infra-orbital,  are  derived  from  the  ending  of  the  temporo- 
facial  nerve. 

The  temporal  branches  ascend  obliquely  over  the  zygoma 
to  the  orbicular  muscle,  the  corrugator  supercilii,  and  the 
anterior  part  of  the  occipito-frontalis  ; in  which  they  are 
united  with  offsets  of  the  supra-orbital  nerve.  The  attrahens 
aurem  muscle  is  supplied  by  this  set  ; and  a junction  takes 
place  above  the  zygoma  with  the  temporal  branch  of  the 
superior  maxillary  nerve. 

The  malar  branches  are  directed  to  the  outer  angle  of  the 
orbit,  and  are  distributed  to  the  orbicularis  muscle  and  the 
eyelids.  In  the  eyelids  communications  take  place  with 
the  palpebral  filaments  of  the  fifth  nerve  (p.  36)  ; and  near 
the  outer  part  of  the  orbit,  with  the  small  subcutaneous 
malar  branch  of  the  superior  maxillary  nerve. 

The  infra-orbital  branches  are  larger  than  the  rest,  and 
are  furnished  to  the  muscles  and  the  integument  between 
the  eye  and  mouth.  Close  to  the  orbit,  and  beneath  the 
elevator  of  the  upper  lip,  a remarkable  communication, — 
infra-orbital  plexus , is  formed  between  these  nerves  and  the 
infra-orbital  branches  of  the  superior  maxillary.  After 
crossing  the  branches  of  the  fifth  nerve,  some  small  offsets 
of  the  facial  nerve  pass  inwards  to  the  side  of  the  nose,  and 
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others  upwards  to  the  inner  angle  of  the  orbit,  to  join  the 
nasal  and  infra-trochlear  branches  of  the  ophthalmic  nerve. 

The  cervico-facial  is  smaller  than  the  other  trunk,  and  Lower 
supplies  nerves  to  the  lower  part  of  the  face  and  to  the  the 
upper  part  of  the  neck.  Its  highest  branches  join  the 
lowest  offsets  of  the  temporo-facial  nerve,  and  thus  complete 
the  network  on  the  face.  This  trunk,  whilst  in  the  parotid,  also  gives 
gives  twigs  to  the  gland,  and  is  united  with  the  great  J^nchesS  °f 
auricular  nerve.  The  terminal  branches  distributed  from  it 
are,  buccal,  supra-maxillary,  and  infra-m  axillary. 

The  buccal  branches  pass  forwards  to  the  angle  of  the  Buccal 
mouth,  supplying  the  buccinator  muscle,  and  they  terminate  corner  of t0 
in  the  orbicularis  oris.  On  the  buccinator  they  join  the  mouth, 
branch  of  the  inferior  maxillary  nerve  to  that  muscle. 

The  supra-maxillary  branches  course  inwards  above  the  Supra- 
base  of  the  lower  jaw  to  the  middle  line  of  the  chin,  and  between7 
supply  the  muscles  and  the  integument  between  the  chin  ™uth  and 
and  mouth.  Beneath  the  depressor  anguli  oris  the  branches 
of  the  facial  join  offsets  of  the  labial  branch  of  the  inferior 
dental  nerve,  in  the  same  manner  as  the  junction  is  made 
below  the  orbit  ; and  the  branches  of  the  facial  cross  those 
of  the  fifth  nerve  in  their  course  onwards  to  the  middle  line. 

The  infra- maxillary  branches  are  placed  below  the  jaw,  Infra- 
and  are  distributed  to  the  upper  part  of  the  neck.  The“^llaryto 
anatomy  of  these  nerves  will  be  given  with  the  dissection  of 
the  anterior  triangle  of  the  neck  (p.  62). 


Section  IV. 

DISSECTION  OF  THE  ORBIT. 

Directions . — The  orbit  should  be  dissected  on  that  side  on 
which  the  muscles  of  the  face  have  been  seen. 

Position . — In  the  examination  of  the  orbit  the  head  is  Position  of 
placed  in  the  same  position  as  in  the  dissection  of  the  sinuses  tbe  body' 
of  the  base  of  the  skull. 

Dissection. — For  the  display  of  the  contents  of  the  orbit,  How  to  open 
it  will  be  necessary  to  take  away  the  bones  forming  the  roof  the  orblt' 
of  the  space  in  the  following  manner  : — Two  cuts  should  be 
made  with  a saw  through  the  margin  of  the  orbit,  one  being 
placed  at  the  outer,  the  other  near  the  inner  angle  of  the 
cavity  ; and  these  should  be  continued  backwards  with  a 
chisel,  along  the  roof  of  the  orbit,  nearly  to  the  optic 
foramen.  The  piece  of  bone  included  in  the  incisions  may 
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be  now  tilted  forwards,  but  is  not  to  be  taken  away. 
Afterwards  all  the  rest  of  the  roof  of  the  orbit,  which  is 
formed  by  the  small  wing  of  the  sphenoid  bone,  is  to  be  cut 
away  with  the  bone  forceps,  except  a ring  around  the  optic 
foramen  ; and  any  overhanging  bone  on  the  outer  side, 
which  may  interfere  with  the  dissection,  may  be  likewise  got 
rid  of.  The  dissector  should  take  care  that  all  the  wadding 
is  removed  from  the  eyelids,  and  that  the  eye  is  pulled 
gently  forwards.  The  petiosteum,  detached  from  the  bone  in 
the  dissection,  surrounds  the  contents  of  the  orbital  cavity. 

The  periosteum  of  the  orbit  is  continuous  with  the  dura 
mater  of  the  brain  through  the  sphenoidal  fissure.  It 
incases  the  contents  of  the  orbit  like  a sac,  and  adheres  but 
loosely  to  the  bones.  Apertures  exist  posteriorly  in  the 
membrane  for  the  entrance  of  the  different  nerves  and 
vessels  ; and  on  the  sides  prolongations  of  the  membrane 
accompany  the  vessels  and  nerves  that  leave  the  cavity. 

Dissection. — The  periosteum  is  next  to  be  divided  along 
the  middle  of  the  orbit,  and  to  be  cut  away.  After  the 
removal  of  a little  fat,  the  following  nerves,  vessels,  and 
muscles  come  into  view  : — 

The  frontal  nerve  and  vessels  lie  in  the  centre,  the  lachry- 
mal nerve  and  vessels  close  to  the  outer  wall  of  the  cavity  ; 
and  the  small  fourth  nerve  at  the  back  of  the  orbit  : all 
these  nerves  enter  the  orbit  above  the  muscles.  The  superior 
oblique  muscle  is  recognised  by  the  fourth  nerve  entering  it : 
the  levator  palpebrae  and  superior  rectus  are  beneath  the 
frontal  nerve  ; and  the  external  rectus  is  partly  seen  below 
the  lachrymal  nerve.  In  the  outer  part  of  the  orbit,  near 
the  front,  is  the  lachrymal  gland. 

The  frontal  and  lachrymal  nerves  should  be  followed  for- 
wards to  their  exit  from  the  orbit,  and  backwards  with  the 
fourth  through  the  sphenoidal  fissure  to  the  wall  of  the 
cavernous  sinus.  In  tracing  them  back,  it  will  be  expedient 
to  remove  the  projecting  clinoid  process,  should  this  still 
remain  ; and  some  care  and  trouble  will  be  necessary  to 
follow  the  lachrymal  nerve  to  its  commencement. 

The  muscles  and  vessels,  referred  to  above,  are  to  be 
cleaned,  but  it  is  not  requisite  to  take  all  the  fat  from  the 
orbit  in  this  stage  of  the  dissection. 

Contents  of  the  orbit.  — Besides  the  eyeball  and  the  lachry- 
mal gland,  there  is  a great  quantity  of  granular  fat  in  the 
orbit.  Connected  with  the  eye  are  six  muscles — four  straight 
and  two  oblique  ; and  there  is  also  an  elevator  of  the  upper 
eyelid  in  the  cavity.  The  nerves  in  this  small  space  are 
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numerous,  viz.  the  second,  third,  fourth,  ophthalmic  of  the 
fifth,  and  the  sixth  nerve,  together  with  the  small  orbital 
branch  of  the  superior  maxillary  nerve  ; and  their  general 
distribution  is  as  follows  : — The  second  nerve  enters  the  their  distri- 
eyeball,  the  third  is  furnished  to  all  the  muscles  of  the  butlon ; 
cavity  but  two,  the  fourth  enters  the  superior  oblique  (one 
of  the  two  excepted),  and  the  sixth  is  spent  in  the  external 
rectus  muscle.  The  fifth  nerve  supplies  some  filaments  to 
the  eyeball,  but  the  greater  number  of  its  branches  pass 
through  the  orbital  cavity  to  the  face.  The  ophthalmic  and  some 
vessels  are  contained  likewise  in  the  orbit.  vessels. 

The  lachrymal  gland  secretes  the  tears,  and  is  situate  in  Lachrymal 
the  hollow  on  the  inner  side  of  the  external  angular  process  fhemite^ 
of  the  frontal  bone.  It  is  of  a lengthened  form,  something  part  of  the 
like  an  almond  ; and  from  its  anterior  part  a thin  piece  01 
projects  beneath  the  upper  eyelid.  The  upper  surface  is 
convex,  and  in  contact  with  the  periosteum,  to  which  it  is 
connected  by  fibrous  bands  that  constitute  a ligament  for 
the  gland  ; the  lower  surface  rests  on  the  eyeball  and  the 
external  rectus  muscle. 

In  structure  the  lachrymal  resembles  the  salivary  glands  ; its  ducts 
and  its  ducts,  from  six 
to  eight  in  number,  open 
by  as  many  apertures  in 
a semicircular  line  on 
the  inner  surface  of  the 
upper  eyelid,  near  the 
outer  canthus. 

The  FOURTH  NERVE 
(fig.  6,  4,)  is  the  most 
internal  of  the  three 
nerves  that  enter  the 
orbit  above  the  muscles. 

After  reaching  this  space, 
it  is  directed  inwards 
to  the  superior  oblique 
muscle,  which  it  enters 
at  the  orbital  surface, 
contrary  to  the  general 

mode  of  distribution  of  the  nerves  on  the  ocular  surface 
of  the  muscles. 

* Superficial  view  of  tke  orbit,  with  the  nerves  entering  above  the 
muscles  (Arnold).  1.  The  fifth  nerve.  2.  Ophthalmic  nerve.  3. 

Third  nerve.  4.  Fourth  nerve.  5.  Optic  nerve.  6.  Sixth  nerve. 
a.  Internal  carotid  artery  cut  across. 


Fig.  6.* 
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The  ophthalmic  nerye  of  the  fifth  (fig.  6,  2,  p.  19)  as 
it  approaches  the  sphenoidal  fissure,  furnishes  from  its  inner 
side  the  nasal  branch,  and  then  terminates  by  dividing  into 
the  frontal  and  lachrymal  branches  ; the  former  enters  the 
orbit  between  the  heads  of  the  external  rectus,  but  the  other 
two  lie,  as  before  said,  above  the  muscles. 

1.  The  frontal  nerve  (fig.  6)  is  close  to  the  outer  side  of 
the  fourth  as  it  enters  the  orbit,  and  is  much  larger  than  the 
lachrymal  branch.  In  its  course  to  the  forehead  the  nerve 
lies  along  the  middle  of  the  orbit,  and  bifurcates  anteriorly 
into  the  supra-trochlear  and  supra-orbital  branches  : — 

a.  The  supra-trochlear  branch , which  is  of  small  size, 
passes  inwards  towards  the  pulley  of  the  superior  oblique 
muscle,  where  it  leaves  the  orbit  to  end  in  the  eyelid  and 
forehead  (p.  7.)  Before  the  nerve  turns  round  the  margin 
of  the  frontal  bone,  it  sends  downwards  a branch  of  com- 
munication to  the  infra-trochlear  branch  of  the  nasal  nerve. 
Frequently  there  are  two  supra-trochlear  branches  ; in  such 
instances  one  arises  near  the  back  of  the  orbit. 

b.  The  supra-orbital  branch  is  the  continuation  of  the 
frontal  nerve  in  direction  and  size,  and  leaves  the  orbit  by 
the  supra-orbital  notch.  It  then  ascends  on  the  forehead, 
and  supplies  the  external  part  of  the  head  (p.  7).  Whilst 
in  the  notch  the  nerve  gives  downwards  palpebral  filaments 
to  the  upper  lid. 

2.  The  lachrymal  nerve  (fig.  6),  after  entering  the  orbit 
in  a separate  tube  of  the  dura  mater,  is  directed  forwards  in 
the  outer  part  of  the  cavity,  and  beneath  the  lachrymal 
gland  to  the  upper  eyelid,  where  it  pierces  the  palpebral 
ligament,  and  is  distributed  to  the  structures  of  the  lid. 

Branches. — The  nerve  furnishes  branches  to  the  lachrymal 
gland  ; and  near  the  gland  it  sends  downwards  one  or  two 
small  filaments  to  communicate  with  the  orbital  branch  of 
the  superior  maxillary  nerve.  Occasionally  this  nerve  has  a 
communicating  filament  with  the  fourth  nerve. 

3.  The  nasal  nerve  is  not  visible  at  this  stage  of  the 
dissection  : it  will  be  noticed  afterwards  at  p.  46. 

Dissection. — Divide  the  frontal  nerve  about  its  middle, 
and  throw  the  ends  forwards  and  backwards  : by  raising  the 
posterior  part  of  the  nerve,  the  distinct  origin  of  the  nasal 
branch  from  the  ophthalmic  trunk  will  be  seen.  The 
lachrymal  nerve  may  remain  uncut. 

The  levator  palpebras  superioris  is  the  most  superficial 
muscle,  and  is  attached  posteriorly  to  the  roof  of  the  orbit 
in  front  of  the  optic  foramen.  The  muscle  widens  as  it  ex- 
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tends  forwards,  and  bends  downwards  in  front  of  the  eyeball, 
to  be  inserted  by  a wide  tendon  into  the  fore  part  of  the  is  attached 
tarsal  cartilage.  By  one  surface  the  muscle  is  in  contact  cartilage ; 
with  the  frontal  nerve  and  the  periosteum  ; and  by  the 
other,  with  the  superior  rectus  muscle.  If  it  is  cut  across  is  highest 
about  the  centre,  a small  branch  of  the  third  nerve  will  be  111 

seen  entering  the  under  surface  of  the  posterior  half. 

The  rectus  superior  is  the  upper  of  four  muscles  that  lie  Upper  rec- 
around  the  globe  of  the  eye.  It  arises  from  the  upper  part  tus  muscle- 
of  the  optic  foramen,  and  is  connected  with  the  other  recti  Origin, 
muscles  around  the  optic  nerve.  Hear  the  front  of  the  eye 
the  fleshy  fibres  end  in  a tendon,  which  is  inserted , like  the  Insertion, 
other  recti,  into  the  sclerotic  coat  behind  the  union  of  this 
with  the  cornea.  The  under  surface  of  the  muscle  is  in  Position  to 
contact  with  the  globe  of  the  eye,  and  some  vessels  and  other  parts* 
nerves  to  be  afterwards  seen  ; the  other  surface  is  covered 
by  the  preceding  muscle. 

The  superior  oblique  muscle  is  thin  and  narrow,  and  Upper  ob- 
passes  through  a fibrous  loop  at  the  inner  angle  of  the  orbit,  lique  muscle 
before  reaching  the 'eyeball.  The  muscle  arises  from  the 
inner  part  of  the  optic  foramen,  and  ends  anteriorly  in  a 
rounded  tendon,  which,  after  passing  through  the  loop  enters  a 
before  referred  to,  is  reflected  backwards  and  outwards loop’ 
between  the  superior  rectus  and  the  globe  of  the  eye,  and 
is  inserted  into  the  sclerotic  coat  behind  the  middle  of  the  insertion, 
eyeball.  The  fourth  nerve  is  supplied  to  the  orbital  surface  Connections, 
of  the  muscle,  and  the  nasal  nerve  lies  below  it.  The  thin 
insertion  of  the  muscle  lies  between  the  superior  and  the 
external  rectus,  and  near  the  tendon  of  the  inferior  oblique. 

The  loop,  or  pulley , or  trochlea , is  a fibro-cartilaginous  Pulley  of  the 
ring  about  two  lines  and  a half  in  length,  which  is  attached  muscle' 
by  fibrous  tissue  to  the  depression  of  the  frontal  bone  at 
the  inner  angle  of  the  orbit.  A fibrous  prolongation  is  con- 
tinued from  the  anterior  margin  of  the  pulley  on  the  tendon 
as  far  as  the  eyeball  ; and  a synovial  membrane  lines  the 
ring,  to  facilitate  the  movement  of  the  tendon  through  it. 

To  see  the  synovial  membrane  and  the  tendon,  this  pro- 
longation must  be  cut  away. 

Dissection. — The  superior  rectus  muscle  is  next  to  be  Dissection, 
divided  about  the  middle  and  turned  backwards,  when  a 
branch  of  the  third  nerve  to  its  under  surface  will  be  found. 

The  nasal  nerve  and  the  ophthalmic  artery  and  vein  will  be 
now  seen  crossing  inwards  above  the  optic  nerve  : these 
should  be  traced  forwards  to  the  inner  angle,  and  backwards 
to  the  posterior  part  of  the  orbit.  By  taking  away  some  of 
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the  fat  between  the  optic  nerve  and  the  external  rectus,  at 
the  back  of  the  orbit,  the  small  lenticular  ganglion  and  its 
branches  will  be  discovered  : the  student  will  find  the  ciliary- 
branches,  that  lie  along  the  side  of  the  optic  nerve,  the  best 
guide  to  the  situation  of  the  ganglion.  The  dissector  should 
find  then  the  branches  from  the  nasal  and  third  nerves  to 
the  ganglion.  And,  lastly,  he  should  separate  from  one 
another  the  nasal,  third,  and  sixth  nerves,  as  they  enter  the 
orbit  between  the  heads  of  the  external  rectus  muscle. 

The  third  nerve  is  placed  highest  in  the  wall  of  the 
cavernous  sinus  ; but  at  the  sphenoidal  fissure  it  descends 
below  the  fourth,  and  two  branches  (frontal  and  lachrymal) 
of  the  ophthalmic  nerve.  The  nerve  enters  the  orbit 
between  the  heads  of  the  outer  rectus,  having  previously 
divided  into  two  parts. 

a.  The  upper  piece , the  smallest  in  size,  ends  in  the  under 
surface  of  the  levator  palpebrse  and  superior  rectus  muscles. 

b.  The  lower  part  supplies  some  of  the  other  muscles, 
and  will  be  dissected  afterwards  (p.  49). 

The  nasal  branch  of  the  ophthalmic  nerve  (fig.  6)  enters 
the  orbit  between  the  heads  of  the  rectus,  and  lies  between 
the  two  parts  of  the  third  nerve.  In  the  orbit  the  nerve  is 
directed  obliquely  inwards,  to  reach  the  anterior  of  the  two 
foramina  in  the  inner  wall.  Passing  through  this  aperture, 
the  nerve  appears  in  the  cranium,  at  the  outer  margin  of  the 
cribriform  plate  of  the  ethmoid  bone.  Finally,  it  enters 
the  nasal  cavity  by  an  aperture  at  the  front  of  the  cribri- 
form plate  : and  after  passing  behind  the  nasal  bone,  it  is 
directed  outwards  between  that  bone  and  the  cartilage,  to 
end  on  the  outer  side  of  the  nose. 

In  the  orbit , the  nasal  lies  at  first  over  the  optic  nerve, 
but  beneath  the  superior  rectus  and  levator  palpebrse  muscles, 
and  afterwards  below  the  superior  oblique  ; in  this  part  of 
its  course  it  furnishes  the  following  branches  : — 

a.  The  branch  to  the  lenticular  ganglion  is  about  half  an 
inch  long  and  very  slender,  and  arises  as  soon  as  the  nerve 
enters  the  orbit  : this  is  the  long  root  of  the  lenticular 
ganglion. 

b.  Long  ciliary  branches. — As  the  nasal  crosses  the  optic 
nerve,  it  supplies  two  or  more  ciliary  branches  to  the  eyeball. 
These  lie  on  the  inner  side  of  the  optic,  and  join  the  ciliary 
branches  of  the  lenticular  ganglion. 

c.  The  infra-trochlear  bra'ttch  arises  as  the  nasal  nerve  is 
about  to  leave  the  cavity,  and  is  directed  forwards  below  the 
pulley  of  the  superior  oblique  muscle  to  the  inner  part  of 
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the  orbit,  where  it  ends  in  the  upper  eyelid,  the  conjunctiva, 
and  the  side  of  the  nose.  Before  this  branch  leaves  the 
orbit  it  receives  an  offset  of  communication  from  the  supra- 
trochlear nerve. 

In  the  nose.  Whilst  in  the  nasal  cavity  the  nerve  fur-  nerve 
nishes  branches  to  the  lining  membrane  of  both  the  septum 
narium  and  the  outer  wall  ; these  will  be  subsequently 
referred  to  with  the  nose. 

Termination  of  the  nasal  nerve. — After  the  nerve  becomes  |^ontlie 
cutaneous  on  the  side  of  the  nose,  it  descends  beneath  the 
compressor  naris  muscle,  and  ends  in  the  integuments  of  the 
wing  and  tip  of  the  nose. 

The  OPHTHALMIC  Or  LENTICULAR  GANGLION  is  a Small  Lenticular 
roundish  body,  of  the  size  of  a pin’s  head,  and  of  a reddish  gau&llon- 
colour.  It  is  placed  at  the  back  of  the  orbit  between  the  Situation, 
optic  nerve  and  the  external  rectus,  and  commonly  on  the 
outer  side  of  the  ophthalmic  artery.  By  its  posterior  part  Connections, 
the  ganglion  has  branches  of  communication  with  other 
nerves  (its  roots)  ; and  from  the  anterior  part  proceed  the 
ciliary  nerves  to  the  eyeball.  In  the  ganglion,  sensory, 
motory,  and  sympathetic  filaments  are  combined. 

The  offsets  of  communication  are  three  in  number.  One,  Three  roots : 
the  long  root , is  the  branch  of  the  nasal  nerve  before  noticed,  lon^ 
which  joins  the  superior  angle,  A second  branch  of  con- 
siderable thickness  (short  root)  passes  from  the  inferior  angle  short, 
to  join  the  branch  of  the  third  nerve  that  supplies  the 
inferior  oblique  muscle.  And  the  third  root  is  derived  from  and  sym- 
the  sympathetic  (the  cavernous  plexus),  either  as  a distinct  pathetlc' 
branch  to  the  posterior  border  of  the  ganglion  or  in  union 
with  the  long  root. 

Branches. — The  short  ciliary  nerves  are  ten  or  twelve  in  Ciliary 
number,  and  are  collected  into  two  bundles,  which  leave  the  eyebaU?S  t0 
upper  and  lower  parts  (superior  and  inferior  angles)  of  the 
ganglion.  In  the  upper  bundle  are  four  or  five,  and  in 
the  lower,  six  or  seven  nerves.  As  they  extend  along  the 
optic  nerve  to  the  eyeball  they  occupy  the  outer  and  under 
parts,  and  communicate  with  the  long  ciliary  branches  of 
the  nasal  nerve. 

The  ophthalmic  artery  is  a branch  of  the  internal  caro-  Ophthalmic 
tid,  and  enters  the  orbit  through  the  optic  foramen.  At  artery 
first  the  vessel  is  outside  the  nerve,  but  it  then  courses 
inwards,  over  or  under  the  nerve,  to  the  inner  angle  of  the  in  the  orbit, 
orbit,  where  it  ends  in  terminal  branches. 

The  branches  of  the  artery  are  numerous,  though  incon-  Branches, 
siderable  in  size,  and  may  be  arranged  in  three  sets  : — one 
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being  outside  tlie  optic  nerve,  another  above  it,  and  a third 
set  on  its  inner  side. 

a.  The  lachrymal  branch  accompanies  the  nerve  of  the 
same  name  to  the  upper  eyelid,  where  it  ends  by  supplying 
that  part,  and  anastomosing  with  the  palpebral  arches.  It 
supplies  branches,  like  the  nerve,  to  the  lachrymal  gland 
and  the  conjunctiva  ; and  it  anastomoses  with  the  middle 
meningeal  and  deep  temporal  arteries,  by  offsets  through  the 
sphenoidal  fissure  and  the  outer  wall  of  the  orbit. 

b . The  central  artery  of  the  retina  is  a very  small  branch 
that  enters  the  optic  nerve,  and  so  reaches  its  destination  in 
the  eyeball. 

c.  The  supra-orbital  branch  arises  beneath  the  levator 
palpebrse  and  superior  rectus  muscles  ; it  then  takes  the 
course  of  the  nerve  of  the  same  name  through  the  notch  in 
the  margin  of  the  orbit,  and  ends  in  branches  on  the  fore- 
head (p.  7).  As  it  winds  round  the  margin  of  the  orbit  it 
supplies  the  eyelid  and  the  orbicularis  muscle. 

d.  The  ciliary  branches  are  uncertain  in  their  place  of 
origin,  and  enter  the  eyeball  at  both  the  front  and  back. 
The  posterior  ciliary  are  furnished  from  the  ophthalmic 
trunk,  or  some  of  its  branches.  About  twelve  in  number, 
they  are  continued  to  the  eyeball  around  the  optic  nerve, 
and  perforate  the  sclerotic  coat  at  the  posterior  part.  Two 
of  this  set  (one  on  each  side  of  the  optic  nerve)  are  named 
long  ciliary  ; they  pierce  the  sclerotic  farther  out  than  the 
others,  and  are  placed  then  along  the  middle  of  the  eyeball. 
The  anterior  ciliary  arteries  arise  from  muscular  branches  of 
the  ophthalmic,  and  pierce  the  sclerotic  coat  near  the  cornea  : 
in  the  eyeball  they  anastomose  with  the  posterior  ciliary. 
See  the  dissection  of  the  eyeball  for  the  ending  of  these 
vessels. 

e.  The  muscular  branches  are  furnished  from  the  artery 
in  its  course,  and  those  to  the  lower  muscles  often  arise 
together. 

/.  The  ethmoidal  branches  are  two,  anterior  and  posterior, 
which  pass  through  the  two  foramina  in  the  inner  wall  of 
the  orbit.  The  posterior  is  the  smaller  of  the  two,  and 
furnishes  small  meningeal  offsets  (anterior)  to  the  dura 
mater  of  the  base  of  the  skull.  The  anterior  branch 
accompanies  the  nasal  nerve,  and  gives  likewise  small 
meningeal  offsets  to  the  dura  mater.  Both  send  branches 
to  the  nose  through  the  apertures  in  the  cribriform  plate  of 
the  ethmoid  bone. 

g.  The  palpebral  branches , one  for  each  eyelid,  generally 
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arise  together  opposite  the  pulley  of  the  superior  oblique 
muscle,  and  then  separate  from  one  another.  The  arches 
they  form  have  been  dissected  with  the  eyelids  (p.  35). 

h.  The  nasal  is  one  of  the  last  branches  of  the  ophthalmic,  Nasal 
and  is  distributed  to  the  side  of  the  nose,  on  which  it  brancil- 
anastomoses  with  the  nasal  and  angular  branches  of  the 
facial  artery. 

i.  The  frontal  branch  turns  round  the  margin  of  the  Frontal 

orbit,  and  is  distributed  on  the  forehead  (p.  5).  branch. 

The  ophthalmic  vein  corresponds  in  its  course  and  most  of  Ophthalmic 
its  branches  with  the  artery  of  the  same  name.  It  begins  vem 
at  the  inner  angle  of  the  orbit,  where  it  joins  the  facial  vein, 
and  receives  tributary  branches  in  its  progress  to  the  back 
of  the  cavity.  Posteriorly  it  leaves  the  artery,  and  escapes  ends  in  ca- 
from  the  orbit  by  the  sphenoidal  fissure,  between  the  heads  sfnus.US 
of  the  external  rectus.  It  ends  in  the  cavernous  sinus. 

The  optic  nerve  can  be  now  seen  to  extend  from  the  Optic  nerve 
optic  foramen  to  the  back  of  the  eyeball.  As  the  nerve 
enters  the  foramen,  it  is  surrounded  by  the  recti  muscles  ; 
and  beyond  that  spot,  as  far  as  the  eyeball,  the  ciliary 
arteries  and  nerves  entwine  around  it.  It  terminates  in  the  ends  in 
retinal  expansion  of  the  eye.  retina. 

Dissection. — Take  away  the  ophthalmic  artery,  and  divide  Dissection, 
the  optic  nerve  about  its  middle,  together  with  the  small 
ciliary  vessels  and  nerves.  Turn  forwards  the  eyeball,  and 
fasten  it  in  that  position  with  hooks.  On  removing  some 
fat,  the  three  recti  muscles — inner,  outer,  and  inferior,  and 
the  lower  branch  of  the  third  nerve  will  appear. 

The  lower  branch  of  the  third  nerve  supplies  three  muscles  Lower 
in  the  orbit.  Whilst  entering  this  space  between  the  heads  tMrdTnerve 
of  the  external  rectus,  it  lies  below  the  nasal,  and  rather  is  muscular, 
above  the  sixth  nerve.  Almost  immediately  afterwards  the 
nerve  divides  into  three  branches.  One  of  these  enters  the 
internal  rectus  ; another  the  inferior  rectus  ; and  the  third, 
the  longest  and  most  external  branch,  is  continued  forwards 
to  the  inferior  oblique  muscle  which  it  enters  at  the  hinder 
border.  Soon  after  its  origin  the  last  nerve  communicates  and  joins 
with  the  lenticular  ganglion,  forming  the  short  root  of  that  gangiiom 
body,  and  furnishes  two  or  more  filaments  to  the  inferior 
rectus. 

The  sixth  nerve  enters  the  orbit  between  the  heads  of  Sixth  nerve 
the  external  rectus,  below  the  other  nerves  in  that  interval,  ternal  ex 
and  above  the  ophthalmic  vein.  In  the  orbit  it  is  distributed  rectus. 
to  the  external  rectus  muscle. 

Hecti  Muscles. — The  internal , inferior , and  external  Straight 
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rectus  muscles  are  placed  with  reference  to  the  eyeball  as 
their  names  express.  They  arise  posteriorly  from  the 
circumference  of  the  optic  foramen  by  a common  attachment, 
which  partly  surrounds  the  optic  nerve.  But  the  external 
rectus  differs  from  the  others  in  having  two  heads ; an  upper 
which  joins  the  superior  rectus  ; and  a lower  and  larger  one 
that  blends  with  the  inferior  rectus,  and  is  attached  to  a 
bony  point  on  the  lower  border  of  the  sphenoidal  fissure, 
near  to  the  inner  end  : some  muscular  fibres  are  also  con- 
nected with  a tendinous  band  between  the  heads.  The 
muscles  are  directed  forwards,  and  have  a tendinous  inser- 
tion into  the  ball  of  the  eye,  about  a quarter  of  an  inch 
from  the  cornea.  Between  the  heads  of  origin  of  the 
external  rectus,  the  different  nerves  before  mentioned  enter 
the  orbit,  viz.  the  third,  the  nasal  branch  of  the  fifth,  and 
the  sixth,  together  with  the  ophthalmic  vein. 

Dissection. — By  opening  the  optic  foramen,  the  attach- 
ment of  the  recti  muscles  will  be  more  fully  seen.  To 
dissect  out  the  inferior  oblique  muscle,  let  the  eyeball  be 
replaced  in  its  natural  position  ; then  by  taking  away  the 
conjunctival  lining  of  the  lower  eyelid  near  the  inner  part  of 
the  orbit,  and  removing  some  fat,  the  muscle  will  appear 
beneath  the  eyeball,  bending  from  the  inner  to  the  outer 
side. 

The  inferior  oblique  muscle  is  situate  near  the  anterior 
margin  of  the  orbit,  and  differs  from  the  other  muscles  in 
the  circumstance  of  its  course  being  directed  across,  instead 
of  parallel  to  the  axis  of  the  orbit.  It  arises  from  the 
superior  maxillary  bone,  between  the  margin  of  the  orbit 
and  the  groove  for  the  lachrymal  sac.  From  this  spot  the 
muscle  passes  outwards  beneath  the  inferior  rectus,  and 
between  the  eyeball  and  the  external  rectus,  to  be  inserted 
into  the  sclerotic  coat  between  the  last  muscle  and  the 
superior  rectus.  The  borders  of  the  muscle  look  forwards 
and  backwards,  and  the  posterior  receives  the  branch  of  the 
third  nerve.  The  tendon  of  insertion  is  near  that  of  the 
superior  oblique  muscle,  but  rather  closer  to  the  optic  nerve. 

Dissection. — To  expose  the  small  tensor  tarsi  muscle,  the 
palpebral  ligament  attaching  the  eyelids  to  the  margin  of 
the  orbit  must  be  cut  through,  where  this  has  not  been 
done  ; but  the  lids  must  be  left  connected  at  the  inner 
commissure  by  means  of  the  tendo  palpebrarum.  By 
looking  to  the  posterior  aspect  of  the  tendinous  band  attach- 
ing the  tarsal  cartilages,  after  the  lids  have  been  placed  across 
the  nose,  the  pale  fibres  of  the  tensor  tarsi  will  be  seen. 
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The  TENSOR  TARSI  MUSCLE  arises  from  the  ridge  on  the  Tensor  tarsi 
os  unguis,  and  slightly  from  the  bone  behind  the  ridge.  Its  muscle- 
fibres  are  pale,  and  form  a very  small  flat  band,  behind  the 
ligamentum  palpebrarum,  which  divides  like  that  structure 
into  a slip  for  each  eyelid.  In  each  eyelid  the  slip  lies  on  Insertion, 
the  lachrymal  canal,  and  blends  with  the  other  muscular 
fibres  at  the  free  margin  of  the  tarsal  cartilage. 

Dissection.  ■ — A small  nerve,  the  orbital  branch  of  the  Trace  offset 
superior  maxillary  trunk,  lies  in  some  loose  fat  along  the  mammary1" 
outer  angle  of  the  floor  of  the  orbit,  and  may  be  brought  nerve, 
into  view  by  the  removal  of  the  eyeball  and  its  muscles. 

This  nerve  is  very  soft  and  easily  broken.  Two  branches, 
temporal  and  malar,  are  to  be  traced  forwards  from  it  : and 
a filament  of  the  lachrymal  nerve  is  to  be  followed  to  its 
junction  with  the  former.  The  outer  wall  of  the  orbit  may 
be  cut  away,  bit  by  bit,  to  follow  the  temporal  branch 
through  to  the  surface  of  the  head. 

The  orbital  branch  of  the  superior  maxillary  nerve  arises  Orbital 
in  the  spheno-maxillary  fossa,  and  enters  the  orbit  by  the  superior^ 
fissure  of  the  same  name.  At  the  back  of  the  orbit  the  maxillary 
nerve  divides  into  malar  and  temporal  branches,  which  ’ 
ramify  in  the  face  and  the  side  of  the  head. 

a.  The  malar  branch  (r.  subcutaneus  malae)  is  directed  its  malar 
forwards  along  the  floor  of  the  orbit,  and  through  a foramen 

in  the  malar  bone  to  the  face.  After  emerging  from  its 
foramen,  this  branch  supplies  the  orbicularis,  and  com- 
municates with  the  facial  nerve. 

b.  The  temporal  branch  ascends  on  the  outer  wall  of  the  and  tempo- 
orbit,  either  beneath  the  periosteum,  or  in  a groove  in  the  ralbranche3- 
bone  ; and  being  joined  by  a filament  from  the  lachrymal 

nerve,  passes  into  the  temporal  fossa  through  a foramen  in 
the  malar  bone.  The  nerve  is  then  directed  upwards  between 
the  temporal  muscle  and  the  bone,  and  perforates  the  tem- 
poral fascia  near  the  orbit.  Its  distribution  has  been  seen  in 
the  examination  of  the  cutaneous  nerves  of  the  head  (p.  7). 

Lachrymal  Apparatus. — The  lachrymal  gland  and  ducts,  Apparatus 
with  the  puncta,  canals,  and  sac,  constitute  the  apparatus  by  fortlieteais- 
which  the  tears  are  formed,  and  conveyed  to  the  nose.  The 
gland  has  been  already  described  (see  p.  43). 

Dissection. — Some  bristles  should  be  introduced  into  the  Dissection, 
lachrymal  canals  through  the  puncta  of  the  eyelids  that  still 
remain  in  their  natural  place.  The  lachrymal  sac  will 
appear  by  removing  the  tensor  tarsi  and  the  areolar  tissue 
from  its  surface,  as  it  lies  on  the  os  unguis.  The  prolonga- 

e 2 
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tion  from  the  tendo  palpebrarum  over  the  sac  should  likewise 
be  prepared. 

The  puncta  lachrymalia  are  two  small  apertures,  one  for 
each  lid,  by  which  the  tears  enter  the  lachrymal  canals. 
Each  is  situate  in  the  free  margin  of  the  lid,  about  a quarter 
of  an  inch  from  the 
inner  canthus,  and  in 
the  elevation  of  the 
papilla  lachrymalis. 

The  lachrymal  ca- 
nals (fig.  7,  l)  are  two 
small  tubes  that  come 
from  the  puncta,  and 
convey  the  tears  to  the 
lachrymal  sac  ; their 
situation  is  marked  by 
the  bristles  that  have 
been  inserted  in  them. 

In  their  course  in- 
wards the  canals  lie 
along  the  tendo-palpe- 
brarum,  one  above 
and  the  other  below 
it,  and  they  are  somewhat  arched  with  the  concavity  towards 
the  tendon.  Internally,  they  open  near  together  into  the 
lachrymal  sac  rather  above  its  middle.  The  canal  in  the 
upper  eyelid  is  longer  and  more  arched  than  that  in  the 
lower  lid. 

The  lachrymal  sac  and  duct  (fig.  7)  extend  from  the  inner 
part  of  the  orbit  to  the  nose,  and  convey  the  tears  into  the 
latter  cavity.  They  form  one  tube,  of  which  the  upper 
dilated  part  is  the  sac,  and  the  lower  constricted  end  the 
duct. 

The  sac,  2,  is  situate  in  the  hollow  formed  by  the  os 
unguis  and  nasal  process  of  the  superior  maxillary  bone. 
Externally  it  is  crossed  by  the  ligament  or  tendon  of  the 
eyelids,  and  is  covered  by  an  expansion,  derived  from  that 
tendon,  which  is  fixed  to  the  margins  of  the  bony  groove. 
If  the  aponeurotic  covering  be  removed,  the  mucous  mem- 
brane lining  the  interior  will  be  seen.  Into  the  outer  side 
of  the  sac  the  lachrymal  canals  open. 

The  duct,  3 (ductus  ad  nasum),  is  the  narrowed  part  of  the 

* The  eyelids  and  lachrymal  apparatus.  1.  Lachrymal  canals.  2. 
Lachrymal  sac.  3.  Lachrymal  duct.  4.  Plica  semilunaris.  5.  Carun- 
cula  lachrymalis. 


Fig.  7.* 


DISSECTION  OF  THE  NECK. 


53 


tube,  that  reaches  to  the  nose.  It  is  entirely  encased  by  in g to  the 
bone  ; and  in  length,  size,  and  direction,  it  corresponds  with  uose* 
the  passage  of  the  same  name  in  the  dried  sknll.  In  the  Its  opening, 
nasal  cavity  it  opens  into  the  front  of  the  inferior  meatus, 
where  its  opening  is  guarded  by  a fold  of  the  mucous 
membrane,  but  a bent  probe  introduced  through  the  nostril 
may  be  readily  passed  into  it  from  the  meatus. 

As  the  duct  is  continuous  with  the  mucous  membrane  of  structure  of 
the  nose  it  has  the  same  structure,  viz.  a fibrous  external the  duct‘ 
layer  with  a mucous  lining.  The  epithelium  of  the  sac  and 
duct  is  ciliated  as  in  the  nose,  but  in  the  lachrymal  canals 
it  is  scaly. 

Directions. — The  examination  of  the  eyeball  must  be  Anatomy  of 
made  on  the  fresh  eye  of  either  the  ox  or  the  sheep  ; but  afterwards, 
this  part  may  be  omitted  with  more  advantage  to  the 
student  till  the  dissection  of  the  head  and  neck  has  been 
completed.  The  description  of  the  eyeball  will  be  found  at 
the  end  of  the  book. 


Section  V. 

DISSECTION  OF  THE  NECK. 

Position. — For  the  dissection  of  the  right  side  of  the  neck  Position  of 
let  the  head  be  supported  at  a moderate  height,  and  let  the  t e part* 
face  be  turned  to  the  left  side,  and  fastened  in  that  position 
with  hooks.  To  obtain  a good  view  of  the  neck,  the  right 
arm  should  be  drawn  under  the  body,  so  that  the  point  of 
the  shoulder  may  be  depressed,  and  the  parts  put  on  the 
stretch. 

Surface-marking. — The  side  of  the  neck  presents  a some-  Boundaries 
what  square  outline,  and  is  limited  in  the  following  way  : — the  neck*6  °f 
Inferiorly  is  the  prominence  of  the  clavicle,  and  superiorly  is 
the  base  of  the  lower  jaw  with  the  skull.  In  front  its 
boundary  is  marked  by  a line  from  the  chin  to  the  sternum, 
and  behind  by  another  line  from  the  occiput  to  the  acromial 
end  of  the  clavicle.  The  part  thus  marked  out  is  divided  Division 
into  two  triangular  spaces  (anterior  and  posterior)  by  the  t^fan^es  by 
diagonal  position  of  the  sterno-mastoid  muscle.  In  con-  sterno- 
sequence  of  the  direction  of  that  muscle  the  base  of  the  mast0ld* 
anterior  space  is  at  the  jaw,  and  the  apex  at  the  sternum  ; 
whilst  the  base  of  the  posterior  one  is  at  the  clavicle,  and 
the  apex  at  the  head.  The  surface  in  front  of  the  sterno- 
mastoid  is  depressed  at  the  upper  part  of  the  neck,  near  the 
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position  of  the  carotid  vessels  ; and  behind  the  muscle,  near 
the  clavicle,  is  another  slight  hollow  which  points  to  the 
situation  of  the  subclavian  artery. 

Along  the  middle  line  of  the  neck  the  following  parts  can 
be  recognised  through  the  skin  : — About  two  inches  and  a 
half  from  the  base  of  the  jaw  is  the  eminence  of  the  os 
hyoides,  with  its  cornu  extending  laterally  on  each  side. 
Below  this  may  be  felt  the  wide  prominence  of  the  thyroid 
cartilage,  called  pomum  Adami,  which  is  most  marked  in 
man  ; and  between  the  cartilage  and  the  hyoid  bone  is  a 
slight  interval,  corresponding  with  the  thyro-hyoid  membrane. 
Inferior  to  the  thyroid,  is  the  narrow  prominent  ring  of  the 
cricoid  cartilage  ; and  between  the  two  the  finger  may 
distinguish  another  interval,  which  is  opposite  the  crico- 
thyroid membrane.  From  this  spot  to  the  sternum,  and 
between  the  sterno-mastoid  muscles,  is  a depression,  whose 
depth  is  much  increased  in  emaciated  persons,  in  which  the 
tube  of  the  trachea  can  be  felt.  In  some  bodies,  especially  in 
women,  the  swelling  of  the  thyroid  gland  may  be  perceived 
by  the  side  of  the  upper  part  of  the  trachea. 

Direction. — As  the  time  will  not  allow  now  the  examina- 
tion of  the  whole  side  of  the  neck,  the  student  should  lay 
bare  in  this  stage  only  the  parts  behind  the  sterno-mastoid 
muscle. 

Dissection. — To  raise  the  integuments  from  the  posterior 
triangle  of  the  neck,  and  from  the  structures  immediately 
connected  with  it,  the  skin  may  be  divided  along  the  sterno- 
mastoid  from  the  one  end  to  the  other,  and  afterwards  along 
the  clavicle  as  far  as  the  acromion.  The  triangular  flap  of 
skin  is  to  be  reflected  from  before  back  towards  the  trapezius 
muscle.  The  superficial  fascia,  which  will  then  be  brought 
into  view,  contains  the  platysma  ; and  to  see  that  muscle, 
it  will  be  necessary  to  take  the  subcutaneous  fat  from  its 
surface. 

The  platysma  myoides  is  a thin  subcutaneous  muscular 
layer,  which  is  now  seen  only  in  its  lower  half.  The 
muscle  is  placed  across  the  side  of  the  neck,  and  extends 
from  the  top  of  the  shoulder  to  the  face.  Its  fibres  take 
origin  by  fibrous  bands  from  the  clavicle  and  the  acromion, 
and  below  these  bones  from  the  fascia  covering  the  pectoral 
and  deltoid  muscles  ; and  then  ascend  over  the  side  of  the 
neck,  to  be  inserted  into  the  jaw.  The  lower  part  of  the 
muscle  is  more  closely  united  to  the  skin  than  the  upper, 
and  covers  the  external  jugular  vein  as  well  as  the  lower 
part  of  the  posterior  triangle.  At  first  the  fibres  of  the 
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muscle  are  thin  and  scattered,  but  they  increase  in  strength 
as  they  ascend.  The  oblique  direction  of  the  fibres  should 
be  noted,  because  in  venesection  in  the  external  jugular  vein 
the  incision  is  to  be  so  made  as  to  divide  them  across. 

Dissection. — The  platysma  is  now  to  be  cut  across  near  Dissection, 
the  clavicle,  and  to  be  reflected  upwards  as  far  as  the  inci- 
sion over  the  sterno-mastoid  muscle,  but  it  is  there  to  be 
left  attached.  In  raising  the  muscle  the  student  must  be 
careful  of  the  deep  fascia  of  the  neck  ; and  should  dissect 
out  the  external  jugular  vein,  and  the  superficial  descending 
branches  of  the  cervical  plexus,  which  are  close  beneath  the 
platysma. 

The  external  jugular  rein  (fig.  8,  8)  commences  in  the  External 
parotid  gland  (p.  31),  and  is  directed  backwards  beneath  Jugular  Yem 
the  platysma  to  the  lower  part  of  the  neck,  where  it  pierces 
the  deep  cervical  fascia  to  open  into  the  subclavian  vein. 

Its  course  down  the  neck  will  be  marked  by  a line  from  the  crosses  side 
angle  of  the  jaw  to  the  middle  of  the  clavicle.  Beyond  the  subclavian, 
sterno-mastoid  muscle  the  vein  is  dilated,  and  the  swollen 
part  (sinus)  is  limited  by  two  pair  of  valves,  one  below  at 
the  mouth  of  the  vein,  and  the  other  near  the  muscle.  The 
part  of  the  vein  now  seen  is  joined  by  small  superficial 
branches,  and  an  offset  connects  it  with  the  anterior  jugular 
vein.  Its  size,  and  the  height  at  which  it  crosses  the  sterno- 
mastoid  muscle,  are  very  uncertain. 

The  deep  cervical  fascia  consists,  like  the  aponeuroses  in  Cervical 
other  regions  of  the  body,  of  a superficial  layer  which  sur-  fascia* 
rounds  the  neck  continuously,  and  of  processes  that  are 
prolonged  inwards  between  the  muscles.  In  some  bodies 
this  fascia  is  thin  and  indistinct.  In  its  extent  round  the 
neck  the  membrane  incases  the  sterno-mastoideus,  and  pre- 
sents a different  disposition  before  and  behind  that  muscle. 

As  now  seen  passing  backwards  from  the  muscle,  the  fascia  Part  behind 
continues  over  the  posterior  triangular  space,  and  then  toid^muscle 
encloses  the  trapezius  in  its  progress  to  the  spines  of  the 
vertebrse.  At  the  lower  part  of  the  neck  the  fascia  is 
attached  to  the  clavicle,  and  is  perforated  by  the  external 
jugular  vein,  and  the  cutaneous  nerves.  After  the  super- 
ficial layer  has  been  removed  near  the  clavicle,  a deep  cesb  around 
process  may  be  observed  to  surround  the  small  omo-hyoid  omo-hyoid. 
muscle,  and  to  extend  under  the  clavicle,  where  it  is  fixed  to 
the  back  of  that  bone,  and  to  the  inner  end  of  the  first  rib. 

Dissection.  — By  the  removal  of  the  cervical  fascia  and  the  Dissection 
fat  from  the  space  between  the  sterno-mastoid  and  trapezius  gp^ngulai 
muscles,  the  posterior  triangle  of  the  neck  will  come  into 
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view.  Crossing  the  space  obliquely  about  an  inch  above  the 
clavicle,  and  thus  dividing  it  into  two,  is  the  small  omo- 
hyoid muscle. 

Above  the  omo-hyoid  muscle  will  be  found  the  ramifica- 
tions of  the  branches  of  the  cervical  plexus,  together  with 
the  spinal  accessory  nerve  ; the  latter  will  be  recognised  by 
its  piercing  the  sterno-mastoid  muscle.  The  greater  number 
of  the  branches  of  the  cervical  plexus  descend  to  the 
shoulder,  but  the  small  occipital  and  great  auricular  nerves 
ascend  to  the  head,  whilst  the  superficial  cervical  branch  is 
directed  forwards  over  the  sterno-mastoid  muscle. 

Below  the  omo-hyoideus  are  the  subclavian  artery  and  the 
brachial  plexus,  which  have  a deep  position.  In  this  part 
also  the  following  vessels  and  nerve  are  to  be  sought,  viz. 
the  supra-scapular  vessels  behind  the  clavicle ; the  transverse 
cervical  vessels  beneath  the  omo-hyoid  muscle  ; and,  lastly, 
in  triangular  the  small  branch  of  nerve  to  the  subclavian  muscle,  which 
space.  lies  about  the  middle  of  the  space  between  the  clavicle  and 
the  omo-hyoideus. 


vessels 

below, 


POSTERIOR  TRIANGULAR  SPACE. 

Posterior  This  space  (fig.  8),  having  the  form  and  position  before 
spaSf 'of*  n°i;e{i,  is  about  eight  inches  in  length,  and  contains  the 
the  neck.  cervical  and  brachial  plexuses  ; the  portion  of  the  subclavian 
artery  on  which  a ligature  is  usually  placed  ; together  with 
other  smaller  vessels  and  some  offsets  of  the  nerves.  It  is 
Boundaries,  bounded  in  front  by  the  sterno-mastoid  muscle,  1,  and 
behind  by  the  trapezius  2.  Its  base  corresponds  with  the 
middle  third  of  the  clavicle,  and  its  apex  is  at  the  skull. 
In  the  area  of  the  space  are  several  muscles,  which  are 
placed  in  the  following  order  from  above  down,  viz.,  splenius 
capitis,  levator  anguli  scapulae  6 ; and  middle  and  posterior 
scalenus  5 ; and  at  the  lower  and  outer  angle,  somewhat 
beneath  the  trapezius,  is  the  upper  part  of  the  serratus 
magnus.  Covering  the  space  are  the  structures  already 
examined,  viz.  the  skin  and  superficial  fascia,  the  platysma 
over  the  lower  half  or  more,  and  the  deep  fascia.  The 
Is  divided’  small  omo-hyoid  muscle,  3,  crosses  the  lower  part  of  the 
byoideus  space,  so  as  to  subdivide  it  into  two, — a lower  or  clavicular, 
and  an  upper  or  occipital. 

Part  near  The  clavicular  part  is  small  in  size  and  close  to  the  clavicle, 
and  contains  the  subclavian  artery.  It  is  triangular  in  form, 
with  its  base  directed  forwards  ; and  is  bounded  in  front  by 
the  sterno-mastoid,  1,  above  by  the  omo-hyoid  muscle,  3, 
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and  below  by  tbe  clavicle.  This  small  space  measures  Extent  of 
commonly  about  one  inch  and  a half  from  before  backwards,  tiie  space‘ 
and  somewhat  less  in  front  at  its  base. 

Fig.  3.* 


* The  dissection  of  the  posterior  triangular  space  of  the  neck,  but 
the  dissection  is  not  carried  high  enough  to  lay  bare  the  splenius  muscle. 
1.  Sterno-mastoideus.  2.  Trapezius.  3.  Posterior  belly  of  the  omo- 
hyoid muscle.  4.  Anterior  scalenus,  with  the  phrenic  nerve  on  it. 
5.  Middle  scalenus  muscle.  6.  Elevator  of  the  angle  of  the  scapula. 
7.  Third  part  of  the  subclavian  artery.  8.  External  jugular  vein 
joining  the  subclavian  below.  9.  Nerves  of  the  brachial  plexus.  10. 
Spinal  accessory  nerve. — The  cut  is  altered  slightly  from  a plate  in 
Blandin’s  Surgical  Anatomy. 
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Vessels  and  Crossing  the  area  of  this  part  of  the  space,  rather  above 
this  par?  level  of  the  clavicle,  is  the  trunk  of  the  subclavian 

artery,  7 (the  third  part),  which  issues  from  beneath  the 
anterior  scalenus  muscle,  and  is  directed  over  the  first  rib 
to  the  axilla.  In  the  ordinary  disposition  of  the  vessel 
the  companion  subclavian  vein  is  seldom  seen,  owing  to  its 
situation  being  lower  down,  beneath  the  clavicle.  Above 
the  artery  are  the  large  cords  of  the  brachial  plexus,  9, 
which  accompany  the  vessel,  and  become  closely  applied  to 
and  their  it  beneath  the  clavicle.  Behind  the  artery  and  the  nerves 

position.  Is  the  middle  scalenus  muscle,  5.  And  below  the  vessel  is 
the  first  rib.  Along  the  clavicular  side  of  the  space,  and 
rather  beneath  the  clavicle,  are  the  supra-scapular  vessels  ; 
and  crossing  the  upper  angle,  at  the  meeting  of  the  omo- 
hyoid and  sterno-mastoid  muscles,  are  the  transverse  cervical 
vessels.  Entering  the  space  from  above  is  the  external 
jugular  vein,  8,  which  descends  over  or  under  the  omo- 
hyoideus  near  the  anterior  part,  and  opens  into  the  sub- 
clavian vein  ; in  this  spot  the  vein  receives  the  supra-scapular 
and  transverse  cervical  branches,  and  sometimes  a small 
vein,  over  the  clavicle,  from  the  cephalic  vein  of  the  arm. 
Variations  The  size  of  the  clavicular  part  of  the  posterior  triangular 
of  the  space;  space  is  influenced  by  the  extent  of  the  attachment  of  the 
trapezius  and  sterno-mastoid  muscles  along  the  clavicle. 
In  some  bodies  these  muscles  occupy  nearly  the  whole  length 
of  the  bone,  leaving  but  a small  interval  between  them  ; 
and  in  others  they  meet,  so  as  to  cover  the  underlying 
vessels.  The  space  may  be  further  increased  or  diminished 
by  the  position  of  the  omo-hyoideus  in  the  neck  ; for  this 
muscle  may  lie  close  to  the  clavicle,  being  attached  thereto, 
or  it  may  be  distant  one  inch  and  a half  from  that  bone, 
also  in  the  In  depth  the  space  varies  naturally  ; and  in  a short  thick 
bothnatural  nec^  with  a prominent  clavicle,  the  artery  is  farther  from 
and  artifi-  the  surface  than  in  the  opposite  condition  of  the  parts. 

But  the  depth  is  altered  much  more  by  the  position  of  the 
clavicle,  according  as  the  limb  may  be  raised  or  depressed. 
And  lastly,  the  artery  in  its  usual  position  may  be  concealed 
entirely  by  forcing  upwards  the  arm  and  shoulder,  as  the 
collar  bone  is  then  raised  above  the  level  of  the  omo-hyoid 
muscle. 

Departure  The  situation  of  the  trunk  of  the  subclavian  artery  may 
m-dinary  vary  much,  for  it  may  be  one  inch  and  a half  above  the 
state  of  the  clavicle,  or  at  any  point  intermediate  between  this  and  its 
vessels.  usual  level,  just  above  the  prominence  of  that  bone. 
Further,  its  position  to  the  anterior  scalenus  may  be  altered ; 
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and  instead  of  the  vessel  being  beneath,  it  may  be  in  front 
of,  or  even  between  the  fibres  of  that  muscle.  Commonly 
there  is  not  any  branch  connected  with  the  artery  in  this 
part  of  its  course  ; but  the  posterior  scapular  branch  (fig.  8) 
may  take  origin  from  it  at  different  distances  from  the 
scalenus,  or  there  may  be  more  than  one  branch  (Quain). 

The  subclavian  vein  rises  upwards  not  unfrequently  as  high  as 
the  artery,  or  it  may  even  lie  with  the  artery  beneath  the 
anterior  scalenus  in  some  rare  instances.  The  position  of 
the  external  jugular  vein  with  regard  to  the  subclavian 
artery  is  very  uncertain,  and  the  branches  connected  with 
its  lower  end  may  form  a kind  of  plexus  over  the  arterial 
trunk. 

The  occipital  part  of  the  posterior  triangular  space  is  of  Part  of 
larger  extent  than  the  other.  Its  boundaries  in  front  and  spa^near 
behind  are  the  sterno-mastoid  and  the  trapezius,  and  it  is  the  head 
separated  from  the  clavicular  portion  by  the  omo-hyoid 
muscle.  In  it  are  contained  chiefly  the  ramifications  of  the  contains 
cervical  plexus  ; and  a chain  of  lymphatic  glands  lies  along  lymphatics ; 
the  sterno-mastoid  muscle.  Beneath  the  spinal  nerves  is  the 
middle  scalenus,  and  still  farther  behind  are  some  muscles  of 
the  back  before  seen.  The  spinal  accessory  nerve,  10,  is  also  spinal 
directed  obliquely  across  this  interval  from  the  sterno-  nerve0*7 
mastoid  muscle,  which  it  pierces,  to  the  under  surface  of 
the  trapezius  ; and  a communication  takes  place  between  this 
cranial  nerve  and  the  spinal  nerves  in  the  triangular  space. 

Superficial  Branches  of  the  Cervical  Plexus.  — Nerves  of 
Behind  the  sterno-mastoid  muscle  appear  some  of  the  rami-  pi|xCugVical 
fixations  of  the  cervical  nerves  in  the  plexus  of  the  same 
name,  and  superficial  branches  are  furnished  from  these  both 
upwards  and  downwards. 

A.  The  ascending  set  (fig.  8)  are  three  in  number,  viz.  that  ascend, 
small  occipital,  great  auricular,  and  superficial  cervical.  V1Z- 

1 . The  small  occipital  branch  comes  from  the  second  Small  occi- 
cervical  nerve,  and  is  directed  upwards  to  the  head  along  pita1, 
the  posterior  border  of  the  sterno-mastoid  muscle.  At  first 

the  nerve  is  beneath  the  fascia  ; but  near  the  occiput  it 
becomes  cutaneous,  and  is  distributed  between  the  ear  and 
the  great  occipital  nerve  (p.  8).  Occasionally  there  is  a 
second  cutaneous  nerve  to  the  head. 

2.  The  great  auricular  nerve  is  a branch  of  that  part  of  Great  auri- 
the  plexus  which  is  formed  by  the  second  and  third  cervical  cular> 
nerves.  Perforating  the  deep  fascia  at  the  posterior  border 

of  the  sterno-mastoid  muscle,  the  nerve  is  then  directed 


60 


DISSECTION  OF  THE  NECK. 


supplie 

facial. 


auricular, 


and  mastoid 
branches. 


Superficial 

cervical 

nerve. 


Nerves  that 
descend  are 


sternal, 
supra-clavi- 
cular,  and 
acromial. 


Lymphatic 
glands  of 
neck. 


Dissection. 


The  back  to 
be  examined 
now. 


upwards  beneath  the  platysma  to  the  lobule  of  the  ear, 
where  it  ends  in  the  following  branches  : — 

a.  The  facial  branches  are  sent  forwards  to  the  integu- 
ment over  the  parotid,  and  a few  slender  filaments  pass 
through  the  gland  to  join  the  facial  nerve. 

b.  The  auricular  branches  ascend  to  the  external  ear,  and 
are  chiefly  distributed  on  its  cranial  aspect  ; one  or  more 
reach  the  opposite  surface  by  piercing  the  pinna.  On  the 
ear  they  communicate  with  the  branches  furnished  from  the 
facial  and  pneumogastric  nerves. 

c.  The  mastoid  branch  is  directed  backwards  to  the 
integument  between  the  ear  and  the  mastoid  process  ; and  it 
joins  the  posterior  auricular  branch  of  the  facial  nerve 
(p.  39). 

3.  The  superficial  cervical  nerve  springs  from  the  same 
source  as  the  preceding,  and  turns  forwards  round  the 
sterno-mastoid  muscle  about  the  middle.  Afterwards  it 
pierces  the  fascia,  and  ramifies  over  the  anterior  triangular 
space  beneath  the  platysma  myoides  (see  p.  62).  There 
may  be  more  than  one  branch  to  represent  this  nerve. 

B.  The  descending  set  of  branches  (fig.  8),  (supra- 
clavicular) are  derived  from  the  third  and  fourth  nerves  of 
the  plexus,  and  are  directed  towards  the  clavicle  over  the 
lower  part  of  the  posterior  triangular  space.  Their  number 
is  somewhat  uncertain,  but  usually  there  are  about  three  on 
the  clavicle. 

The  most  internal  branch  (sternal)  crosses  the  clavicle 
near  its  inner  end  ; the  middle  branch  lies  about  the  middle 
of  that  bone  ; and  the  posterior  (acromial)  turns  over  the 
attachment  of  the  trapezius  to  the  acromion.  All  are  dis- 
tributed to  the  integuments  of  the  chest  and  shoulder. 

The  lymphatic  glands  (glandulse  concatenate)  lie  along 
the  sterno-mastoid  muscle,  and  are  continuous  at  the  lower 
part  of  the  neck  with  the  glands  in  the  cavity  of  the  thorax. 
There  is  also  a superficial  chain  along  the  external  jugular 
vein. 

Dissection. — The  dissection  of  the  posterior  triangle 
should  be  repeated  on  the  left  side  of  the  neck,  in  order 
that  the  difference  in  the  vessels  may  be  observed.  After- 
wards the  reflected  parts  are  to  be  replaced  and  carefully 
fastened  in  their  natural  position  with  a few  stitches,  pre- 
servative fluid  having  been  previously  applied  with  strips  of 
calico. 

Directions. — It  is  supposed  that  the  body  will  be  now 
turned  on  its  fore  part  for  the  dissection  of  the  back. 
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During  the  period  allotted  for  this  position  the  student  is  to 

learn  the  posterior  part  of  the  neck.  After  the  completion 

of  the  dissection  of  the  back  the  student  should  take  out  the 

spinal  cord,  and  then  return  to  the  examination  of  the  front 

of  the  neck.  The  head  and  neck  may  be  detached  from  the  Then  detach 

trunk,  supposing  the  thorax  to  be  finished,  by  dividing  the 

spinal  column  between  the  second  and  third  dorsal  vertebrse. 

By  this  step  the  student  obtains  the  clavicles  and  the  first 
ribs,  and  preserves  the  natural  position  of  the  parts  at  the 
root  of  the  neck  : he  should  moreover  be  careful  to  take  the 
arch  of  the  aorta  with  its  branches. 

FRONT  OF  THE  NECK. 

Directions. — When  the  body  has  been  turned  again,  the  Examine 
dissector  should  continue  with  the  remainder  of  the  right  Slde  of 
side  of  the  neck,  but  if  the  facial  nerve  has  been  before 
omitted,  he  should  dissect  first  that  nerve. 

Position. — After  the  part  has  been  detached,  the  face  is  Position  of 
to  be  turned  from  the  dissector,  and  a small  narrow  block  is  ?arfc‘ 
to  be  placed  beneath  the  neck.  Further,  the  neck  is  to  be 
made  tense  by  means  of  hooks,  the  chin  being  well  raised 
at  the  same  time. 

Dissection. — An  incision  along  the  base  of  the  jaw  on  the  Dissection, 
right  side  (if  it  has  not  been  made  already)  will  readily  allow 
the  piece  of  integument  in  front  of  the  sterno-mastoideus  to 
be  raised  towards  the  middle  line.  Beneath  the  skin  is  the 
superficial  fascia,  containing  the  ramifications  of  the  super- 
ficial cervical  nerve.  The  nerve  is  to  be  followed  forwards 
from  its  trunk,  and  the  fat  is  to  be  taken  away  from  the 
platysma  muscle. 

Platysma  Myoides. — The  anterior  part  of  the  platysma,  piatysma 
viz.  from  the  sterno-mastoid  muscle  to  the  lower  jaw,  covers  ™^1®f111 
the  greater  portion  of  the  anterior  triangular  space.  The  stemo- 
fibres  have  the  same  appearance  in  this  as  in  the  lower  half  mast0ld' 
of  the  muscle,  but  they  are  rather  stronger.  At  the  base  of  insertion 
the  jaw  they  are  inserted  between  the  symphysis  and  themtojaw* 
masseter  muscle  ; while  other  and  more  posterior  fibres  are 
continued  over  the  face,  joining  the  depressor  anguli  oris 
and  risorius,  as  far  as  the  fascia  covering  the  parotid  gland 
or  the  cheek  bone.  Below  the  chin  the  fibres  of  opposite  Crossing  of 
muscles  cross  for  the  distance  of  about  an  inch,  but  those  the  fibies‘ 
that  are  superficial  do  not  belong  always  to  the  same  side. 

This  part  of  the  muscle  is  subcutaneous,  and  conceals  the 
following  nerves  : — 
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The  superficial  cervical  nerve  has  been  traced  from  its 
origin  in  the  cervical  plexus  to  its  position  on  the  fascia  of 
the  neck  (p.  60)  ; and  the  nerve  may  arise  from  the  plexus 
by  two  pieces.  Beneath  the  platysma  it  divides  into  an 
ascending  and  a descending  branch,  and  is  distributed  on  the 
front  of  the  neck. 

a.  The  ascending  branch  perforates  the  platysma,  and 
ends  in  the  integuments  over  the  anterior  triangle,  about 
half  way  down  the  neck,  as  well  as  in  the  platysma.  Whilst 
this  branch  is  beneath  the  platysma  it  joins  the  facial  nerve. 

b.  The  descending  branch  likewise  passes  through  the 
platysma,  and  is  distributed  below  the  preceding,  reaching 
as  low  as  the  sternum. 

Dissection. — Raise  the  platysma  to  the  base  of  the  jaw, 
and  dissect  out  the  cervical  branches  of  the  facial  nerve  that 
are  beneath  it.  Clean  also  the  deep  fascia  of  the  neck. 

The  infra-maxillary  branches  of  the  facial  or  seventh 
cranial  nerve  (rami  subcutanei  colli)  (p.  41)  pierce  the  deep 
cervical  fascia,  and  pass  forwards  beneath  the  platysma, 
forming  arches  across  the  side  of  the  neck,  which  reach  as 
low  as  the  hyoid  bone.  Most  of  the  branches  end  in  the 
platysma,  but  a few  filaments  perforate  it  and  supply  the 
integument.  Beneath  the  muscle  there  is  a communication 
established  between  these  branches  of  the  facial  and  the 
offsets  of  the  superficial  cervical  nerve. 

The  part  of  the  deep  cervical  fascia  in  front  of  the  sterno- 
mastoideus  is  stronger  than  it  is  behind  that  muscle,  and 
has  the  following  disposition.  Near  the  sternum  the  fascia 
forms  a white  firm  membrane,  which  is  attached  to  that 
bone  ; but  higher  in  the  neck  it  becomes  thinner,  and  is 
fixed  above  to  the  lower  jaw  and  the  zygoma,  covering  also 
the  parotid  gland.  From  the  angle  and  ramus  of  the  jaw 
a piece  is  prolonged  downwards,  between  the  parotid  and 
submaxillary  glands,  to  join  the  styloid  process  ; this  piece 
is  named  stylo-maxillary  ligament.  Intermuscular  partitions 
are  sent  between  the  muscles  ; and  the  layer  beneath  the 
sterno-mastoid  is  connected  with  the  sheath  of  the  cervical 
vessels.  One  of  these  strata,  viz.  that  beneath  the  sterno- 
thyroid muscle,  descends  in  front  of  the  great  vessels  at 
the  root  of  the  neck  to  the  arch  of  the  aorta  and  the 
pericardium. 

Dissection. — To  define  the  anterior  triangular  space,  take 
away  the  deep  fascia  of  the  neck,  and  clean  the  surface  of 
the  hyoid  muscles  that  appear  along  the  middle  line,  dissect- 
ing out  at  the  same  time  the  anterior  jugular  vein. 
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Next,  the  parts  that  occupy  the  anterior  triangle,  (fig.  9), 
are  to  be  brought  into  view  by  taking  away  the  fat  and 
fascia,  but  without  displacing  or  injuring  them.  In  Seek  a small 
removing  the  sheath  from  the  cervical  vessels,  as  these nerve* 
appear  from  beneath  the  muscles  at  the  lower  part  of  the 
neck,  the  dissector  should  be  careful  of  the  small  descending 
branch  of  the  hypo-glossal  nerve  in  front  of  it.  In  the 
sheath  between  the  vessels  (carotid  artery  and  jugular  vein) 
will  be  found  the  pneumo-gastric  nerve,  and  behind  the 
sheath  is  the  sympathetic  nerve.  The  trunks  into  which  Trace 
the  artery  bifurcates  are  to  be  followed  upwards,  especially  arteiies 
the  more  superficial  one  (external  carotid),  whose  numerous 
branches  are  to  be  traced  as  far  as  they  lie  in  the  space. 

Crossing  the  space,  in  the  direction  of  a line  from  the  and  nerves, 
mastoid  process  to  the  hyoid  bone,  are  the  digastric  and 
stylo-hyoid  muscles  ; and  lying  below  them  is  the  hypo- 
glossal nerve,  which  gives  one  branch  (descendens  noni)  in 
front  of  the  sheath,  and  another  to  the  thyro-hyoid  muscle. 

Directed  downwards  and  backwards  from  beneath  the  same 
muscles  to  the  sterno-mastoideus,  is  the  spinal  accessory 

nerve.  On  the  inner  side  of  the  vessels,  between  the  hyoid  Laryngeal 

/ **  nerves. 

bone  and  the  thyroid  cartilage,  the  dissector  will  find  the 
superior  laryngeal  nerve  ; and  with  the  descending  part  of  the 
superior  thyroid  artery,  its  small  external  laryngeal  branch. 

Lastly,  clean  the  submaxillary  gland  close  to  the  base  of  clean  gland, 
the  jaw  ; and  on  partly  displacing  it  from  the  surface  of  the  ®®e^®rve 
mylo-hyoid  muscle,  the  student  will  expose  the  small  branch  hyoid, 
of  nerve  to  that  muscle  with  the  submental  artery.  The 
interval  between  the  jaw  and  the  mastoid  process  is  supposed 
to  be  already  cleaned  by  the  removal  of  the  parotid  gland  in 
the  dissection  of  the  facial  nerve. 

ANTERIOR  TRIANGULAR  SPACE. 

This  space  (fig.  9)  contains  the  carotid  vessels-  and  their  Triangular 
branches,  with  many  nerves,  and  corresponds  with  the  front  of 
hollow  on  the  surface  of  the  neck  in  front  of  the  sterno-  the  neck- 
mastoid  muscle.  Its  limits  are  the  following  : — Behind  is  Boundaries, 
the  sterno-mastoid  muscle,  1 ; and  in  front  a line  from  the 
chin  to  the  sternum,  along  the  middle  of  the  neck.  Above, 
at  the  base  of  the  space,  would  be  the  lower  jaw,  with  a line 
prolonged  from  it  to  the  sterno-mastoideus  ; and  below,  at 
the  apex,  is  the  sternum.  Over  this  space  are  placed  the 
skin  and  superficial  fascia,  the  platysma,  the  deep  fascia,  and 
the  ramifications  of  the  facial  and  superficial  cervical  nerves. 
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In  the  area  of  the  triangular  interval,  as  it  is  above  defined, 
are  seen  the  larynx  and  pharynx  in  part,  and  many  muscles 
converging  towards  the  hyoid  bone  as  a centre,  some  being 
above  and  some  below  it.  Below  are  the  depressors  of  that 


Fig.  9.* 


bone,  viz.  omo-hyoid,  sterno-hyoid,  and  stemo-thyroid,  2 to 
4 ; and  above  the  os  hyoides  are  the  elevators  of  the  bone, 
viz.  mylo-hyoid,  and  digastric  and  stylo-hyoid.  Connected 
with  the  back  of  the  hyoid  bone  and  the  larynx  are  some  of 
the  constrictor  muscles  of  the  gullet. 

* View  of  the  anterior  triangular  space  of  the  neck  (from  u Quain’s 
Arteries”).  1.  Sterno-mastoideus.  2.  Sterno-hyoideus.  3.  Anterior 
belly  of  the  omo-hyoideus.  4.  Thyro-hyoideus.  6.  Common  carotid 
artery  dividing.  7.  Internal  jugular  vein.  8.  External  jugular  vein. 
— In  Mr.  Quain’s  drawing  the  sterno-mastoid  is  partly  cut  through. 
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The  carotid  blood-vessels,  6 and  7,  occupy  the  hinder  and  Carotid  ar- 
deeper  part  of  the  space  along  the  side  of  the  sterno-mastoid  space.11 
muscle,  and  their  course  would  be  marked  on  the  surface  by  Course, 
a line  from  the  sterno-clavicular  articulation  to  a point 
midway  between  the  angle  of  the  jaw  and  the  mastoid 
process.  As  high  as  the  level  of  the  cricoid  cartilage,  the  Coverings 
vessels  are  covered  by  the  depressor  muscles  of  the  os 
hyoides  ; but  beyond  that  spot  they  are  concealed  by  the 
common  coverings  of  the  space,  and  by  the  sterno-mastoid 
muscle  which,  before  the  parts  are  displaced,  overhangs  or 
conceals  the  vessels — in  some  bodies  to  a level  with  the 
hyoid  bone,  and  in  others  as  far  as  the  parotid  gland. 

For  a short  distance  after  its  exit  from  beneath  the  mus-  Bifurcation, 
cles  at  the  root  of  the  neck,  the  common  carotid  artery 
remains  a single  trunk,  6,  but  opposite  the  upper  border  of 
the  thyroid  cartilage  it  divides  into  two  large  vessels,  external 
and  internal  carotid.  From  the  place  of  division  these 
trunks  are  continued  onwards,  beneath  the  digastric  and 
stylo-hyoid  muscles,  to  the  interval  between  the  jaw  and  the 
mastoid  process.  At  first  the  trunks  lie  side  by  side,  the  Position  of 
vessel  destined  for  the  internal  parts  of  the  head  being  the  to  one 
more  posterior  of  the  two,  but  above  the  digastric  muscle  anotlier- 
one  becomes  superficial  to  the  other.  The  more  superficial 
artery  (external  carotid)  furnishes  many  branches  to  the  Branches, 
neck  and  the  outer  part  of  the  head,  viz.  some  forwards  to 
the  larynx,  tongue,  and  face ; others  backwards  to  the 
occiput  and  ear;  and  others  upwards  to  the  head.  The 
deeper  trunk  (internal  carotid)  ascends  to  the  head  with- 
out branching,  and  is  distributed  in  the  interior  of  the 
skull. 

But  the  common  carotid  does  not  always  divide,  as  here  changes  in 
said,  for  it  sometimes  ascends  as  an  undivided  trunk  (though  ^viScm  o f°f 
very  rarely),  furnishing  offsets  to  the  neck  and  head.  Or  carotid, 
the  point  of  branching  of  the  vessel  may  be  moved  from 
the  upper  border  of  the  thyroid  cartilage,  either  upwards  or 
downwards,  so  that  the  trunk  of  the  carotid  may  remain 
undivided  till  it  is  beyond  the  os  hyoides,  or  end  in  branches 
opposite  the  cricoid  cartilage.  The  division  beyond  the 
usual  place  is  more  frequent  than  the  branching  short  of 
that  spot. 

In  close  contact  with  the  outer  side  of  both  the  common  Jugular 
trunk  and  the  internal  carotid  artery,  is  the  large  internal  vem 
jugular  vein,  which  receives  branches  in  the  neck  cor- 
responding  with  some  of  the  branches  of  the  superficial 
artery  ; but  in  some  bodies  the  vein  covers  the  artery,  and 
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the  branches  joining  it  above  may  form  a kind  of  plexus 
over  the  upper  part  of  the  common  arterial  trunk. 

In  connection,  more  or  less  intimate,  with  the  large  ves- 
sels, are  the  following  nerves  : — in  front  of  the  sheath  is  the 
descending  branch  of  the  hypo-glossal  nerve  ; within  the 
sheath,  between  the  carotid  artery  and  jugular  vein,  is  the 
pneumo-gastric  nerve  ; and  behind  the  sheath  is  the  sympa- 
thetic nerve.  Crossing  over  the  vessels,  so  as  to  form  an 
arch  below  the  digastric  muscle,  is  the  hypo-glossal  nerve, 
which  gives  downwards  its  branch  (descend  ens  noni)  most 
commonly  in  front  of  the  sheath.  Along  the  outer  part  of 
the  vessels  the  spinal  accessory  nerve  extends  for  a short 
distance,  till  it  pierces  the  sterno-mastoid  muscle.  And  on 
the  inner  side  of  the  internal  carotid  artery,  opposite  the 
hyoid  bone,  the  superior  laryngeal  nerve  appears  ; whilst  a 
little  lower  down,  with  the  descending  branches  of  the  thy- 
roid artery,  is  the  external  laryngeal  branch  of  that  nerve. 
Appearing  also  on  the  inner  side  of  the  two  carotid  arteries, 
close  to  the  base  of  the  space,  is  the  glosso-pharyngeal 
nerve,  which  courses  forwards  between  them. 

Two  glandular  bodies,  the  submaxillary,  11,  and  thyroid, 
12,  have  their  seat  in  this  triangular  space  of  the  neck. 
Altogether  in  front  of  the  vessels,  and  partly  concealed  by 
the  jaw,  is  the  submaxillary  gland  ; and  beneath  it  on  the 
surface  of  the  mylo-hyoideus  is  the  small  nerve  to  that 
muscle,  with  the  submental  artery.  By  the  side  of  the 
thyroid  cartilage,  between  it  and  the  common  carotid  artery, 
is  the  thyroid  body,  which  lies  beneath  the  sterno-thyroid 
muscle  : in  the  female  this  body  is  much  more  strongly 
marked  than  in  the  male. 

At  the  base  of  the  space,  if  the  parts  were  not  disturbed, 
would  be  the  parotid  gland,  which  is  wedged  into  the  hollow 
between  the  jaw  and  the  mastoid  process,  and  projects  some- 
what below  the  level  of  the  jaw.  Its  connections  have  been 
noticed  at  p.  30. 

Directions. — The  student  has  to  proceed  next  with  the 
examination  of  the  individual  parts  that  have  been  referred 
to  in  connection  with  the  triangular  spaces. 

Anterior  jugular  vein. — This  small  vein  occupies  the 
middle  line  of  the  neck,  and  its  size  is  dependent  upon  the 
degree  of  development  of  the  external  jugular.  Beginning 
in  some  small  branches  below  the  chin,  the  vein  descends  to 
the  sternum,  and  then  bends  outwards  beneath  the  sterno- 
mastoid  muscle,  to  open  into  the  subclavian  vein,  or  the 
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external  jugular.  In  the  neck  the  anterior  and  external  joins  subcla- 
jugular  veins  communicate.  There  are  two  anterior  veins,  vian  vein> 
one  for  each  side,  though  one  is  usually  larger  than  the 
other,  and  at  the  bottom  of  the  neck  they  are  joined  by  a 
transverse  branch. 

The  STERNO-CLEIDO-MASTOID  MUSCLE  (fig.  9,  *)  forms  the  Sterno-mas- 
superficial  prominence  of  the  side  of  the  neck,  and  divides  t0ld  muscle 
the  lateral  surface  of  the  neck  into  two  triangular  spaces. 

The  muscle  is  narrower  in  the  centre  than  at  the  ends,  and 

is  attached  below  by  two  heads  of  origin,  which  are  separated 

by  an  elongated  interval.  The  inner  head  is  fixed  by  a has  its  origin 

narrowed  tendon  to  the  anterior  part  of  the  first  piece  of  au? clavicle 

the  sternum,  and  the  outer  head  has  a wide  attachment  to 

the  sternal  third  of  the  clavicle.  From  this  origin  the 

heads  are  directed  upwards,  the  internal  passing  backwards, 

and  the  external  almost  vertically,  and  are  blended  about 

the  middle  of  the  neck  in  a roundish  muscle.  Near  the 

skull  the  muscle  ends  in  a tendon,  which  is  inserted  into  the  and  inser- 

base  of  the  mastoid  process  at  the  outer  aspect,  and  by  a tlon  at  skull. 

thin  aponeurosis  into  a rough  surface  behind  that  process,  as 

well  as  into  the  outer  part  of  the  upper  curved  line  of  the 

occipital  bone.  The  borders  of  the  muscle  limit  the  Guide  to 

triangular  spaces  of  the  neck,  and  the  anterior  one  is 

the  guide  to  the  position  of  the  common  carotid  artery. 

On  its  cutaneous  surface  the  sterno-mastoid  is  covered  by  Position  to 
the  common  integuments  and  the  platysma,  by  the  external  otlier  parts‘ 
jugular  vein  and  superficial  branches  of  the  cervical  plexus 
(across  the  middle  part),  and  by  the  deep  fascia.  If  the 
muscle  be  cut  through  below  and  raised,  it  will  be  seen  to 
lie  on  the  following  parts  : — the  clavicular  origin  lies  over 
the  anterior  scalenus  and  omo-hyoid  muscles ; and  the 
sternal  head  conceals  the  depressors  of  the  hyoid  bone,  and 
the  common  carotid  artery  with  its  vein  and  nerves.  After 
the  union  of  the  heads,  the  muscle  is  placed  over  the 
cervical  plexus,  the  middle  scalenus,  and  the  elevator  of  the 
angle  of  the  scapula  ; and  near  the  skull,  on  the  digastric 
and  splenius  muscles,  with  the  occipital  artery,  and  a part 
of  the  parotid  gland.  The  spinal  accessory  nerve  perforates 
the  muscular  fibres  about  the  upper  third.  The  extent  of 
the  attachment  to  the  clavicle  varies,  and  in  some  bodies  it 
may  reach  even  to  the  trapezius. 

The  omo-hyoid  muscle  crosses  beneath  the  sterno-mas-  Omo-hyoid 
toideus,  and  consists  of  two  fleshy  bellies  united  by  a small  j^ginSeat 
round  intermediate  tendon  (fig.  8,  3).  The  origin  of  the  the  scapula, 
muscle  from  the  scapula,  and  the  connections  of  the 
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posterior  part,  are  to  be  studied  in  the  dissection  of 
the  back.  From  the  intervening  tendon  the  anterior  fleshy 
part  (fig.  9,  3)  is  directed  forwards  along  the  border  of  the 
sterno-hyoid  muscle,  and  is  inserted  into  the  lower  part  of 
the  body  of  the  hyoid  bone,  close  to  the  great  cornu.  The 
anterior  belly  of  the  muscle  is  in  contact  with  the  fascia, 
after  escaping  from  beneath  the  sterno-mastoid  ; and  rests 
on  the  sterno-thyroid  muscle.  This  muscle  crosses  the 
common  carotid  artery  and  internal  jugular  vein  on  a level 
with  the  cricoid  cartilage. 

The  sterno-hyoid  muscle  (fig.  9,  2)  is  a flat  thin  band 
nearer  the  middle  line  than  the  preceding.  It  arises  from 
the  posterior  surface  of  the  sternum  and  the  cartilage  of  the 
first  rib,  and  sometimes  also  from  the  clavicle.  From  this 
spot  the  fibres  ascend,  and  are  inserted  into  the  lower  border 
of  the  body  of  the  os  hyoides,  internal  to  the  preceding 
muscle.  One  surface  is  in  contact  with  the  fascia,  and  is 
often  marked  by  a tendinous  intersection  near  the  clavicle. 
When  the  muscle  is  divided  and  turned  aside,  the  deep  sur- 
face will  be  found  to  rest  on  the  sterno-thyroideus  and  its  con- 
tinuation (thyro-hyoid),  also  on  the  superior  thyroid  vessels. 
The  muscles  of  opposite  sides  are  separated  by  an  interval 
which  is  largest  below.  The  origin  of  the  muscle  varies  much. 

The  sterno-thyroid  muscle  is  wider  and  shorter  than 
the  sterno-hyoid,  beneath  which  it  lies.  Like  the  other 
hyoid  muscle,  it  arises  from  the  posterior  surface  of  the 
sternum,  from  the  cartilage  of  the  first  rib  below  the  former, 
and  sometimes  from  the  cartilage  of  the  second  rib  ; and  is 
inserted  into  the  oblique  line  on  the  side  of  the  thyroid 
cartilage,  where  it  is  continuous  with  the  thyro-hyoid  muscle. 
The  inner  border  touches  its  fellow  for  about  an  inch,  and 
corresponds  with  the  middle  line  of  the  neck  and  the  thyroid 
veins,  whilst  the  outer  reaches  the  carotid  artery.  The 
superficial  surface  is  concealed  by  the  preceding  hyoid 
muscles  ; and  the  opposite  surface  is  in  contact  with  the 
lower  part  of  the  carotid  artery,  the  trachea,  and  the  larynx 
and  thyroid  body.  A transverse  tendinous  line  crosses  the 
muscle  near  the  sternum. 

The  thyro-hyoideus  (fig.  9,  4)  is  a continuation  of  the 
last  muscle.  Beginning  on  the  side  of  the  thyroid  cartilage, 
the  fibres  ascend  to  the  inner  half  of  the  great  cornu  of  the  os 
hyoides,  and  to  the  outer  part  of  the  body  of  the  bone.  On 
the  muscle  lie  the  omo-hyoideus  and  sterno-hyoideus  ; and 
beneath  it  are  the  superior  laryngeal  nerve  and  vessels.  This  is 
sometimes  considered  one  of  the  special  muscles  of  the  larynx. 


SCALENI  MUSCLES. 


69 


Directions. — The  remaining  parts  included  in  this  section 
are  the  scaleni  muscles  and  the  subclavian  blood-vessels,  with 
the  cervical  nerves  and  the  carotid  blood-vessels.  The 
student  may  examine  them  in  the  order  here  given. 

Dissection. — Supposing  the  sterno-mastoid  to  be  cut,  the  Dissection 
fat  and  fascia  are  to  be  taken  away  from  the  lower  part  of  °1fa^bai®ub' 
the  neck,  so  as  to  prepare  the  scaleni  muscles  with  the  artery 
subclavian  vessels  and  their  branches.  By  means  of  a little 
dissection  the  anterior  scalenus  muscle  will  be  seen  ascending 
from  the  first  rib  to  the  neck,  having  the  phrenic  nerve  and 
subclavian  vein  in  front  of  it,  the  latter  crossing  it  near  the 
rib.  The  part  of  the  subclavian  artery  that  is  on  the  inner 
side  of  the  scalenus  is  then  to  be  cleaned,  care  being  taken 
not  only  of  its  branches,  but  of  the  branches  of  the  sympa- 
thetic nerve  which  course  from  the  neck  to  the  chest.  This 
dissection  will  be  facilitated  by  the  removal  of  a part  or  the 
whole  of  the  clavicle.  All  the  branches  of  the  artery  are  in  and 
general  easily  found,  except  the  superior  intercostal,  which  branclies- 
is  to  be  sought  in  the  thorax  in  front  of  the  neck  of  the 
first  rib.  On  the  branch  (inferior  thyroid)  ascending  to  the 
thyroid  body,  or  near  it,  is  the  middle  cervical  ganglion  of 
the  sympathetic,  and  the  dissector  should  follow  downwards 
from  it  the  small  nerves  to  the  thorax.  Only  the  origin 
and  first  part  of  the  course  of  the  arterial  branches  can 
be  now  seen  ; their  termination  is  met  with  in  other  stages 
of  this  dissection,  or  in  the  dissection  of  the  other  parts  of 
the  body.  In  this  stage  the  student  should  seek  the  small 
right  lymphatic  duct  that  opens  into  the  subclavian  vein  Of  lympha- 
near  its  junction  with  the  jugular.  A notice  of  it  will  be  tlc  duct’ 
given  with  the  lymphatics  of  the  thorax. 

The  outer  part  of  the  subclavian  artery  having  been  Dissection 
already  prepared,  let  the  dissector  remove  more  completely  ^ebr^gchial 
the  fibrous  tissue  from  the  nerves  of  the  cervical  and  brachial 
plexuses.  From  the  brachial  plexus  trace  the  small  branch 
to  the  subclavius  muscle,  and  the  branches  to  the  rhomboid 
and  serratus  muscles  which  pierce  the  middle  scalenus.  If 
it  is  thought  necessary,  the  anterior  scalenus  may  be  cut 
through  after  the  artery  has  been  studied. 

From  the  cervical  plexus,  besides  muscular  branches,  the  Dissection 
student  should  seek  small  twigs  to  join  the  descendens  noni;  plec®^glcal 
and  should  define  the  roots  of  the  phrenic  nerve.  Lastly, 
let  the  surface  of  the  middle  scalenus  muscle  be  cleaned,  as 
it  lies  beneath  the  cervical  nerves. 

The  scaleni  muscles  are  usually  described  as  three  in  Number  of 
number,  and  are  named  from  their  relative  position,  anterior,  musses. 
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middle,  and  posterior  ; they  extend  from  the  first  two  ribs 
to  the  transverse  processes  of  certain  cervical  vertebrae. 

The  scalenus  anticus  (fig.  10,  *)  extends  from  the  first 
rib  to  the  lower  cervical  vertebrae,  and  is  somewhat  conical 
in  shape.  It  is  attached  by  its  apex  to  the  inner  border  and 
the  upper  surface  of  the  first  rib,  so  as  to  surround  the 
rough  surface  or  projection  on  this  aspect  of  the  bone  ; and 
by  its  base  it  is  inserted  into  the  anterior  transverse  processes 
(parapophyses)  of  four  of  the  cervical  vertebrae,  viz.  sixth, 
fifth,  fourth,  and  third.  More  deeply  seated  below  than 
above,  the  muscle  is  concealed  by  the  clavicle  and  the  sub- 
jacent muscle  (subclavius),  and  by  the  clavicular  part  of  the 
sterno-mastoid  : the  phrenic  nerve  lies  along  the  cutaneous 
surface  of  the  muscle,  and  the  subclavian  vein  crosses  over 
it  near  the  rib.  Along  the  inner  border  is  the  internal 
jugular  vein.  Beneath  the  scalenus  are  the  pleura,  the  sub- 
clavian artery,  and  the  nerves  of  the  brachial  plexus.  The 
insertion  into  the  vertebrae  corresponds  with  the  origin  of 
the  rectus  capitis  anticus  major  muscle. 

The  scalenus  medius  muscle  (fig.  10,  2)  is  larger  than 
the  anterior,  and  extends  farthest  of  all  on  the  vertebrae. 
Inferiorly  it  is  attached  to  the  inner  border  of  the  first  rib  ; 
and  to  a groove  on  the  upper  surface  of  the  rib,  which 
extends  obliquely  forwards  for  one  inch  and  a half  from  the 
tubercle  to  the  anterior  border.  The  muscle  ascends  behind 
the  spinal  nerves,  and  is  inserted  into  the  tips  of  the 
posterior  transverse  processes  (diapophyses)  of  the  six  lower 
cervical  vertebrae.  In  contact  with  the  anterior  surface  are 
the  subclavian  artery  and  the  spinal  nerves,  together  with 
the  sterno-mastoid  muscle ; whilst  the  posterior  surface 
touches  the  posterior  scalenus,  and  the  deep  lateral  muscles 
of  the  back  of  the  neck.  The  outer  border  is  perforated  by 
the  nerves  of  the  rhomboid  and  serratus  muscles. 

The  scalenus  posticus  is  inconsiderable  in  size,  and 
appears  to  be  but  part  of  the  preceding.  It  is  attached 
below  by  a slip,  about  half  an  inch  wide,  to  the  upper 
border  of  the  second  rib,  in  front  of  the  elevator  of  that 
bone  ; and  it  is  inserted  above  with  the  scalenus  medius 
into  two  or  three  of  the  lower  cervical  vertebrae. 
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The  subclavian  artery  (fig.  10)  is  a given  part  of  the 
large  vessel  supplying  the  upper  limb  with  blood,  to  which 
this  name  has  been  applied  from  its  position  beneath  the 
clavicle.  This  vessel,  8,  is  derived  from  the  branching  of 
the  innominate  artery  behind  the  sterno-clavicular  articula- 
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tion,  and  the  part  of  it  named  subclavian  extends  as  far  as  crosses 
the  lower  border  of  the  first  rib.  To  reach  the  limb  the  1(yyfr  par*: 

oi  lli.6  neck, 

artery  crosses  the  lower  part  of  the  neck,  taking  an  arched 


Fig.  10.* 


course  over  the  bag  of  the  pleura  and  the  first  rib,  and 
between  the  scaleni  muscles.  For  the  purpose  of  describing  andisdi- 
the  numerous  connections  of  the  subclavian  artery  the  three  parts. 

* A view  of  the  common  carotid  and  subclavian  arteries  (from 
Quain’s  “Arteries”).  1.  Anterior  scalenus,  with  the  phrenic  nerve 
on  it.  2.  Middle  scalenus.  3.  Levator  anguli  scapulae.  4.  Omo- 
hyoideus.  5.  Rectus  capitis  anticus  major.  6.  Common  carotid 
artery.  7.  Subclavian  vein.  8.  Subclavian  artery.  9.  Digastric 

muscle.  10.  Parotid  gland.  11.  Submaxillary  gland.  12.  Thyroid 
body.  13.  Trapezius  muscle  reflected. 
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vessel  may  be  divided  into  three  parts  : the  first  extending 
from  the  sterno-clavicular  articulation  to  the  inner  border  of 
the  anterior  scalenus  ; the  second,  beneath  the  scalenus  ; 
and  the  third,  from  the  outer  border  of  that  muscle  to  the 
lower  edge  of  the  first  rib. 

First  part. — Internal  to  the  anterior  scalenus  the  artery 
lies  deeply  in  the  neck,  and  ascends  slightly  from  the  level 
of  its  origin.  Between  the  vessel  and  the  surface  will  be 
found  the  common  tegumentary  coverings  and  the  deep 
fascia,  the  sterno-mastoid,  sterno-hyoid,  and  sterno-thyroid 
muscles,  and  a deep  process  of  fascia  from  the  inner  border 
of  fhe  scalenus  muscle.  Crossing  the  artery  near  the 
scalenus  are  the  large  internal  jugular,  and  the  small 
vertebral  vein  ; and  internal  to  these  veins  is  the  pneumo- 
gastric  nerve.  Some  branches  of  the  sympathetic  are  like- 
wise placed  in  front  of  the  vessel.  This  part  of  the  sub- 
clavian lies  over  the  longus  colli  muscle,  though  at  some 
distance  from  it,  and  separated  from  it  by  fat,  by  the 
recurrent  branch  of  the  pneumo-gastric  nerve,  and  by  the 
sympathetic  nerve.  Below  the  artery,  both  in  this  and 
the  next  part,  is  the  pleura,  which  ascends  into  the  arch 
formed  by  the  vessel.  Three  branches  arise  from  the 
subclavian  in  this  part  of  its  extent. 

Second  part. — Beneath  the  scalenus  the  vessel  is  less 
deep  than  it  is  when  internal  to  that  muscle,  and  at  this 
spot  it  rises  highest  above  the  clavicle.  The  second  part, 
like  the  first,  is  covered  by  the  integuments,  platysma,  and 
deep  fascia  ; then  by  the  clavicular  origin  of  the  sterno-mas- 
toid eus  ; and  lastly  by  the  anterior  scalenus  with  the  phrenic 
nerve.  Behind  the  vessel  is  the  middle  scalenus.  And 
above  it,  in  the  interval  between  the  scaleni,  are  the  large 
trunks  of  the  lower  cervical  nerves  ; with  the  exception  of 
the  trunk  formed  by  the  union  of  the  last  cervical  and  first 
dorsal,  which  lies  between  the  artery  and  the  middle  scale- 
nus. The  subclavian  vein  is  below  the  level  of  the  artery 
and  separated  from  it  by  the  anterior  scalenus  muscle.  From 
this  part  of  the  subclavian  one  branch  takes  its  origin. 

Third  part. — Beyond  the  scalenus  the  subclavian  artery 
is  contained  in  the  clavicular  part  of  the  posterior  triangular 
space  (p.  58),  and  is  nearer  the  surface  than  in  the  rest  of 
its  course.  This  part  of  the  vessel  is  enclosed  in  a tube  of 
the  deep  cervical  fascia,  which  it  receives  as  it  passes  from 
between  the  scaleni.  It  is  comparatively  superficial  whilst 
in  the  space  before  mentioned,  for  it  is  covered  only  by  the 
integuments,  the  platysma  and  deep  fascia,  with  some 
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superficial  nerves  of  the  cervical  plexus,  and  the  external 
jugular  vein  ; but  near  its  termination  the  vessel  gets  under  beneath, 
cover  of  the  suprascapular  artery  and  vein,  and  the  clavicle 
and  subclavius  muscle.  In  the  third  part  of  its  course  the 
artery  rests  on  the  surface  of  the  first  rib.  Above  the  vessel  above  and 
is  the  brachial  plexus,  and  below  it  is  the  subclavian  vein.  below* 
Usually  no  branch  leaves  the  last  part  of  the  artery. 

Peculiarities. — There  are  some  peculiarities  affecting  the  origin,  Peculiarities 
the  course,  and  the  level  in  the  neck  of  the  subclavian  artery.  of  origin  of 

With  reference  to  origin.  The  level  at  which  it  springs  from  the  trunk 
the  innominate  trunk  may  vary ; so  that  in  one  case  it  will  be 
above  the  sterno- clavicular  articulation,  in  another,  below  that 
joint.  Or  the  artery  may  spring  as  a separate  trunk  from  the 
arch  of  the  aorta  ; and  in  such  a state  of  the  parts,  the  vessel  takes 
a deeper  place  than  usual  to  reach  the  scaleni  muscles  : — a condi- 
tion that  will  be  referred  to  with  the  arch  of  the  aorta  in  the 
thorax.  It  has  been  before  said  (p.  58),  that  the  artery  may  be  in  course  and 
front  of  the  scalenus  or  in  its  fibres  ; or  that  it  may  be  placed  one  level, 
inch  and  a half  above  the  level  of  the  clavicle. 

Branches  of  the  subclavian. — Usually  there  are  four  Branches  of 
branches  to  the  subclavian  artery.  Three  branches  arise  artery/ 
from  the  first  part  of  the  arterial  trunk  ; — one  (vertebral) 
ascends  to  the  head  ; another  (internal  mammary)  descends 
to  the  chest ; and  the  remaining  one  (thyroid  axis)  is  a 
short  thick  trunk,  which  furnishes  branches  inwards  and 
outwards.  These  arise  commonly  near  the  scalenus  muscle,  Origin  of 
so  as  to  leave  an  interval  at  the  origin  free  from  offsets,  branches 
This  interval  varies  in  length,  being  from  half  an  inch  to  an 
inch  in  the  greater  number  of  cases  ; and  its  extremes  range 
from  somewhat  less  than  half  an  inch  to  an  inch  and  three 
quarters.  But  in  some  instances  the  branches  are  scattered 
over  the  whole  extent  of  this  part  of  the  artery  (Quain).  * 

The  fourth  branch  (superior  intercostal)  arises  from  the 
second  part  of  the  artery,  viz.  that  beneath  the  anterior 
scalenus,  and  gives  off  the  deep  cervical  branch.  If  there  is 
a branch  present  on  the  third  part  of  the  artery,  it  is 
commonly  the  posterior  scapular  : if  more  than  one,  the 
internal  mammary,  to  which  some  offsets  belonging  usually  to 
the  thyroid  axis  will  be  added. 

1.  The  vertebral  artery  is  generally  the  first  and  largest  Vertebral 
branch  of  the  subclavian,  and  arises  from  the  upper  and  th/neck, 
posterior  part  of  the  vessel.  Ascending  between  the  con- 

* The  student  is  referred  for  fuller  information  respecting  the  pecu- 
liarities of  the  vessels,  and  the  practical  applications  to  be  deduced 
from  them,  to  the  original  and  valuable  work  on  the  Anatomy  of  the 
Arteries  of  the  Human  Body,  by  Richard  Quain,  F.R.S. 
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tiguous  borders  of  the  scalenus  and  longus  colli  muscles,  this 
branch  enters  the  aperture  between  the  transverse  processes 
forming  the  lateral  mass  of  the  sixth  cervical  vertebra,  and 
is  continued  upwards  to  the  skull  through  the  chain  of 
foramina  in  the  lateral  masses  of  the  other  cervical  vertebrae. 
Before  the  artery  enters  its  aperture  it  is  partly  concealed  by 
the  internal  jugular  vein,  and  passes  beneath  the  thyroid 
artery  ; it  is  accompanied  by  branches  of  the  sympathetic 
nerve,  and  supplies  small  muscular  offsets.  Its  course  and 
distribution  will  be  given  afterwards. 

On  the  left  side  the  commencement  of  the  vertebral  artery 
is  crossed  by  the  thoracic  duct. 

The  origin  of  the  vertebral  may  vary  in  its  position  along  the 
first  part  of  the  trunk  of  the  subclavian.  Or  it  may  be  transferred 
to  the  arch  of  the  aorta,  especially  on  the  left  side  ; or  to  the  right 
common  carotid  artery,  when  the  subclavian  of  the  same  side  arises 
from  the  aorta.  The  course  of  the  artery  is  not  constant  through 
the  hole  in  the  sixth  vertebra  ; it  may  enter  any  other  as  high  as 
the  second. 

The  vertebral  vein  issues  with  its  accompanying  artery,  to 
which  it  is  superficial  in  the  neck,  and  is  directed  over  the 
subclavian  artery  to  join  the  subclavian  vein  ; it  receives  the 
deep  cervical  vein , and  the  branch  that  accompanies  the  ascend- 
ing cervical  artery. 

2.  The  internal  mammary  branch  leaves  the  lower  part  of 
the  subclavian  artery,  and  coursing  downwards  beneath  the 
clavicle  and  subjacent  muscle,  and  the  subclavian  vein, 
enters  the  thorax  between  the  first  rib  and  the  bag  of  the 
pleura.  As  the  artery  is  about  to  enter  the  chest,  it  is 
crossed  (superficially)  by  the  phrenic  nerve.  The  vessel  is 
distributed  to  the  walls  of  the  chest  and  abdomen  ; and  its 
anatomy  will  be  given  with  the  dissection  of  those  parts. 

3.  Thyroid  axis. — This  is  a short  thick  trunk  (fig.  10), 
which  arises  from  the  front  of  the  artery  near  the  anterior 
scalenus  muscle,  and  soon  divides  into  three  branches  : — one 
to  the  thyroid  body,  and  two  to  the  scapula  that  run  outwards 
across  the  neck.  On  the  left  side  of  the  body  the  thoracic 
duct  lies  in  front  of  the  thyroid  axis. 

a.  The  suprascapular  branch , courses  outwards  across  the 
lower  part  of  the  posterior  triangular  space  of  the  neck, 
behind  the  clavicle  and  subclavian  muscle,  to  the  superior 
costa  of  the  scapula,  and  entering  the  supraspinal  fossa  is 
distributed  on  the  dorsum  of  that  bone.  The  connections  of 
this  artery  are  seen  in  the  dissection  of  the  back. 

b . The  transverse  cervical  branch , usually  larger  than  the 
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preceding,  takes  a similar  direction,  though  higher  in  the 
neck,  and  ends  beneath  the  border  of  the  trapezius  muscle 
in  the  superficial  cervical  and  posterior  scapular  arteries. 
(See  1 c Dissection  of  the  Back.”)  In  its  course  outwards 
this  artery  crosses  the  anterior  scalenus,  the  phrenic  nerve, 
and  the  brachial  plexus,  and  lies  in  the  upper  part  of  the 
space  that  contains  the  third  part  of  the  subclavian  artery. 
Some  small  branches  are  supplied  by  it  to  the  posterior 
triangular  space  of  the  neck. 

Though  the  transverse  cervical  artery  supplies  ordinarily 
the  posterior  scapular  branch,  there  are  many  examples  in 
which,  though  holding  its  usual  position  in  the  neck,  it  is  too 
small  in  size  to  give  origin  to  so  large  an  offset.  In  such 
instances  the  diminished  artery  ends  in  the  trapezius  muscle, 
whilst  the  posterior  scapular  branch  (fig.  10)  arises  separately 
from  the  third,  or  the  second  part  of  the  subclavian  artery. 

c.  The  inferior  thyroid  branch  is  the  largest  offset  of  the 
thyroid  axis.  Directed  inwards  to  the  thyroid  body,  the 
artery  passes  beneath  the  common  carotid  artery  and  the 
accompanying  vein  and  nerves,  and  in  front  of  the  longus 
colli  muscle  and  the  recurrent  nerve.  In  this  course  the 
vessel  is  tortuous.  At  the  lower  part  of  the  thyroid  body  it 
divides  into  branches  that  enter  the  under  surface,  whilst 
others  communicate  with  the  superior  thyroid,  and  with  the 
corresponding  artery  of  the  opposite  side,  forming  a very  free 
anastomosis  between  these  vessels.  Near  the  larnyx  a laryn- 
geal branch  is  distributed  to  that  tube,  and  other  offsets  are 
furnished  to  the  trachea. 

The  ascending  cervical  artery  is  a branch  of  the  thyroid 
near  its  commencement  ; it  is  directed  upwards  between  the 
scalenus  and  rectus  capitis  anticus  major,  and  ends  in 
branches  to  those  muscles  and  to  the  posterior  triangle  of  the 
neck.  Some  small  spinal  offsets  are  conveyed  along  the 
spinal  nerves  to  the  cord  and  its  membranes. 
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Lowest  thyroid.— In  connection  with  the  thyroid  body  a third  Accessory 
thyroid  artery  may  be  occasionally  present,  which  has  been  named  k£^h  to 
art.  thyroidea  ima.  This  offset  comes  usually  from  the  trunk  of  thyroid, 
the  innominate  artery,  but  it  may  spring  from  the  right  common 
carotid,  or  from  the  arch  of  the  aorta.  Whatever  its  origin,  the 
small  vessel  ascends  in  front  of  the  trachea  to  the  thyroid  body, 
and  either  takes  the  place  of  an  absent  inferior  thj^roid  artery,  or 
assists  a smaller  vessel  than  usual  in  supplying  that  body. 


The  veins  corresponding  with  the  branches  of  the  thyroid  Veins  cor- 
axis  have  the  following  destination  : — those  with  the  supra-  to  arteries, 
scapular  and  transverse  cervical  arteries  open  into  the 
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external  jugular  vein.  But  the  inferior  thyroid  vein  begins 
in  a plexus  connected  with  the  thyroid  body,  and  descends 
in  front  of  the  trachea,  beneath  the  muscles  covering  this 
tube,  to  end  in  the  innominate  vein. 

4.  The  superior  intercostal  artery  arises  from  the  posterior 
part  of  the  subclavian,  and  bends  downwards  over  the  neck 
of  the  first  rib  to  the  thorax.  Its  distribution  to  the  first 
two  intercostal  spaces  will  be  seen  in  the  thorax. 

Arising  in  common  with  this  branch  is  the  deep  cervical 
artery  (art.  profunda  cervicis).  Analogous  to  the  dorsal 
branch  of  an  intercostal  artery  (Quain),  it  passes  backwards 
between  the  transverse  process  of  the  last  cervical  vertebra 
and  the  first  rib,  and  ends  beneath  the  complexus  muscle  at 
the  posterior  part  of  the  neck. 

The  subclavian  vein  has  nearly  the  same  limits  as  the 
artery  of  the  same  name,  viz. , from  the  lower  border  of  the 
first  rib  to  the  sterno-clavicular  articulation.  It  is  a con- 
tinuation upwards  of  the  axillary  vein,  and  ends  by  joining 
the  internal  jugular  to  form  the  innominate  vein.  Its 
course  is  nearly  straight,  and  commonly  below  the  level  of 
the  artery,  from  which  it  is  separated  by  the  anterior 
scalenus  muscle. 

The  anterior  and  external  jugular  join  this  vein  outside 
the  scalenus,  and  the  vertebral  vein  enters  it  inside  that 
muscle.  Into  the  angle  of  union  of  the  subclavian  and 
jugular  veins  the  right  lymphatic  duct  opens  ; and  at  the 
same  spot,  on  the  left  side,  is  the  entrance  of  the  large 
lymphatic  duct.  A pair  of  valves  exists  in  this  vein  at 
about  an  inch  from  its  ending,  and  outside  the  opening  of 
the  external  jugular  vein.* 

It  should  be  borne  in  mind  that  not  unfrequently  the  vein 
is  as  high  in  the  neck  as  the  third  part  of  its  companion 
artery  ; and  that  the  vein  has  been  seen  twice  with  the 
artery  beneath  the  anterior  scalenus. 


Cervical  The  ANTERIOR  PRIMARY  BRANCHES  OF  THE  CERVICAL 

nerves.  nerves  spring  from  the  common  trunks  in  the  interver- 
Position  and  tebral  foramina,  and  appear  on  the  side  of  the  neck  between 
number.  intertransverse  muscles.  These  spinal  nerves  are  eight 

in  number,  and  are  equally  divided  between  the  cervical 
and  the  brachial  plexus  ; the  highest  four  being  combined 
in  the  former,  and  the  remaining  nerves  in  the  latter  plexus. 


* See  a Paper  on  the  Valves  in  the  Veins  of  the  Neck,  in  the  Edin. 
Med.  Journal  of  Nov.  1856,  by  Dr.  Struthers. 
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At  their  commencement  the  nerves  intermix  by  means  of 
numerous  branches,  and  receive  offsets  of  communication 
from  the  sympathetic. 

To  this  general  statement  respecting  the  position  of  the  First  two 
nerves  between  the  intertransverse  muscles,  some  qualifica- from 
tion  is  necessary  for  the  first  two  nerves  ; and  the  pecu- 
liarities concerning  them  will  be  noticed  in  Section  18. 

Brachial  Plexus. — The  first  dorsal  and  four  lower  Brachial 
cervical  nerves  are  blended  in  this  plexus,  and  a fasciculus  plexus 
is  added  to  them  from  the  lowest  nerve  entering  the  cervical 
plexus.  Thus  formed,  the  plexus  reaches  from  the  lowest  formed  by 
part  of  the  neck  to  the  axilla,  where  it  ends  in  nerves  for  five  nerves‘ 
the  upper  limb.  Only  the  part  of  it  above  the  clavicle  can 
be  now  seen.  In  the  neck  the  nerves  have  but  little  of  a 
plexiform  disposition  : they  lie  at  first  between  the  scaleni 
muscles,  and  have  the  following  arrangement  : — 

The  fifth  and  sixth  nerves  unite  near  the  vertebrae  ; the  Disposition 
seventh  remains  distinct  as  far  as  the  outer  border  of  the  thepiJxus11 
middle  scalenus ; and  the  last  cervical  and  first  dorsal  are  in  the  neck- 
blended  in  one  trunk  beneath  the  anterior  scalenus  ; so  that 
they  are  combined  at  first  into  three  cords.  Near  the  attach- 
ment of  the  middle  scalenus  to  the  rib,  the  seventh  nerve 
throws  itself  into  the  trunk  formed  by  the  fifth  and  sixth, 
and  then  there  result  two  cords  to  the  plexus  : — the  one 
formed  by  the  fifth,  sixth,  and  seventh  cervical  nerves  ; and 
the  other,  by  the  eighth  cervical  and  the  first  dorsal  nerve. 

These  two  trunks  accompany  the  subclavian  artery,  lying  to 
its  acromial  side,  and  are  continued  to  the  axilla,  -where  they 
are  more  intimately  blended. 

Branches. — The  branches  of  the  plexus  may  be  classed  Branches 
into  those  above  the  clavicle,  and  those  below  that  bone. 

The  highest  set  end  mostly  in  the  muscles  of  the  lower  part  in  the  neck 
of  the  neck,  and  in  those  of  the  chest  and  shoulder  ; whilst  are 
the  other  set  consist  of  the  terminal  branches,  and  are 
furnished  to  the  upper  limb,  with  which  they  will  be 
referred  to. 

Branches  above  the  Clavicle. — 1.  The  branch  to  the  Nerve  of 
subclavius  muscle  is  a very  slender  twig,  which  arises  from  sukclavius> 
the  trunk  formed  by  the  fifth  and  sixth  nerves,  and  is 
directed  downwards  over  the  subclavian  artery  to  the  under- 
surface of  the  muscle  ; it  is  often  united  with  the  phrenic 
nerve  at  the  lower  part  of  the  neck. 

2.  The  branch  for  the  rhomboid  muscle  springs  from  the  Nerve  of 
fifth  nerve  in  the  substance  of  the  middle  scalenus,  and 
perforates  the  fibres  of  that  muscle ; it  is  directed  afterwards 
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beneath  the  levator  anguli  scapuhe  to  its  destination. 
Branches  are  given  usually  from  this  nerve  to  the  levator 
anguli  scapulae. 

3.  The  nerve  of  the  serratus  (posterior  thoracic  nerve  : 
external  respiratory  nerve  of  Bell)  is  contained  in  the 
scalenus,  like  the  preceding,  and  arises  from  the  fifth  and 
sixth  nerves,  near  the  intervertebral  foramina.  Piercing 
the  fibres  of  the  scalenus  lower  than  the  preceding  branch, 
the  nerve  is  continued  behind  the  brachial  plexus,  and 
enters  the  serratus  magnus  muscle  on  the  axillary  sur- 
face. 

4.  Branches  for  the  scaleni  and  longus  colli  muscles. — 
These  are  small  twigs  that  are  seen  when  the  anterior 
scalenus  is  divided  ; they  arise  from  the  trunks  of  the 
nerves  as  soon  as  these  leave  the  spinal  canal. 

5.  The  suprascapular  nerve  is  larger  than  either  of  the 
others.  It  arises  near  the  subclavian  branch  from  the  same 
cord  of  the  plexus,  viz.,  that  formed  by  the  fifth  and  sixth 
nerves.  Its  destination  is  the  dorsum  of  the  scapula,  on 
which  it  will  be  dissected  with  the  arm. 

Occasionally  an  offset  comes  from  the  trunk  of  the  fifth 
cervical  nerve,  and  joins  the  phrenic  on  the  anterior  scalenus 
muscle. 

The  cervical  plexus  is  formed  by  the  anterior  primary 
branches  of  the  first  four  cervical  nerves.  Situate  at  the 
upper  part  of  the  neck,  it  lies  beneath  the  sterno-mastoid 
muscle,  and  on  the  middle  scalenus  and  the  levator  anguli 
scapulse.  Its  appearance  differs  much  from  that  of  the 
brachial  plexus,  for  it  resembles  a network  more  than  a 
bundle  of  large  cords.  The  following  is  the  general  arrange- 
ment of  the  nerves  in  the  plexus  : — each  nerve,  except  the 
first,  divides  into  an  ascending  and  descending  branch,  and 
these  unite  with  similar  parts  of  the  contiguous  nerves,  so 
as  to  give  rise  to  a series  of  arches.  From  these  loops  or 
arches  the  different  branches  arise. 

Branches. — The  branches  of  the  plexus  are  both  super- 
ficial and  deep.  The  superficial  set  (fig.  8)  are  described 
with  the  triangular  space  of  the  neck,  as  consisting  of 
ascending  and  descending  nerves  (p.  59).  In  this  stage  of 
the  dissection  the  ascending  branches  are  seen  to  spring 
from  the  union  of  the  second  and  third  nerves,  and  the 
descending  branches  to  come  from  the  loop  between  the 
third  and  fourth  nerves.  The  deep  set  of  branches  remain  to 
be  examined. 

The  deep  branches  of  the  plexus  are  both  muscular  and 
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communicating,  and  may  be  arranged  into  an  internal  and  branches 
an  external  series.  are  : 

A.  Internal  Series. — 1.  The  phrenic  or  muscular  nerve  Phrenic 
of  the  diaphragm  (fig.  10)  is  derived  from  the  fourth,  or  * 
third  and  fourth  nerves  of  the  plexus,  and  it  may  be  joined 

by  a fasciculus  from  the  fifth  cervical  nerve.  Descending 
obliquely  on  the  surface  of  the  anterior  scalenus  from  the 
outer  to  the  inner  edge,  it  enters  the  chest  in  front  of  the 
internal  mammary  artery,  but  behind  the  subclavian  vein, 
and  traverses  that  cavity  to  reach  the  diaphragm.  At  the 
lower  part  of  the  neck  the  phrenic  nerve  is  joined  by  a fila- 
ment of  the  sympathetic,  and  sometimes  by  an  offset  of  the 
nerve  to  the  subclavian  muscle.  *' 

2.  The  branches  communicating  with  the  descendens  noni  Nerves  to 
are  two  in  number.  One  of  them  arises  from  the  second,  and  Jens  non?^" 
the  other  from  the  third  cervical  nerve  ; they  are  directed 
inwards  either  over  or  under  the  internal  jugular  vein,  and 
communicate  with  the  descending  muscular  branch  (descen- 
dens noni)  of  the  hypoglossal  nerve. 

3.  Muscular  branches  are  furnished  to  the  recti  muscles  ; Branches  to 
these  arise  from  the  loop  between  the  first  two  nerves,  and  rectl> 
from  the  trunks  of  the  other  nerves  close  to  the  inter- 
vertebral foramina. 

4.  Some  connecting  branches  pass  from  the  loop  between  the  Branches  to 
first  two  nerves  to  the  sympathetic,  and  to  the  cranial  nerves  nerves, 
near  the  base  of  the  skull  : these  will  be  afterwards  described. 

B.  External  or  Posterior  Series. — 1.  Muscular  Branches  to 
branches  are  given  from  the  second  nerve  to  the  sterno-  muscles* 
mastoideus ; from  the  third  nerve  to  the  levator  anguli 
scapulae ; and  from  the  third  and  fourth  nerves  to  the 
trapezius.  Further,  some  small  branches  supply  the 
substance  of  the  middle  scalenus. 

2.  Connecting  branches  with  the  spinal  accessory  nerve. — Branches 
The  communications  are  numerous  between  this  cranial  and  ip^n^acces- 
the  spinal  nerves.  First,  in  the  sterno-mastoid  muscle  ; sory. 
next,  in  the  posterior  triangular  space  ; and  lastly,  beneath 
the  trapezius.  The  union  with  the  branches  that  are 
distributed  to  the  trapezius  has  the  appearance  of  a plexus. 

The  COMMON  CAROTID  ARTERY  is  the  leading  vessel  for  the  Common 
supply  of  blood  to  the  neck  and  head  (fig.  10,  6),  and  is  artery, 
remarkable  in  not  furnishing  collateral  branches.  The 
origin  of  the  vessel  is  different  on  opposite  sides  of  the 
body,  beginning  on  the  right  side  at  the  lower  part  of 
the  neck,  and  on  the  left  side  in  the  thorax. 
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The  vessel  of  the  right  side  commences  opposite  the 
stern  o-clavicnlar  articulation  at  the  bifurcation  of  the  inno- 
minate artery,  and  ends  at  the  upper  border  of  the 
thyroid  cartilage  by  dividing  into  the  two  trunks  before 
seen,  viz.  external  and  internal  carotid.  The  course  of  the 
artery  is  along  the  side  of  the  trachea  and  larynx,  gradually 
diverging  from  the  vessel  on  the  opposite  side  in  consequence 
of  the  increasing  size  of  the  larynx  ; and  its  position  will  be 
marked  by  a line  from  the  sterno- clavicular  articulation  to  a 
point  midway  between  the  angle  of  the  jaw  and  the  mastoid 
process.  Contained  in  a sheath  of  cervical  fascia,  with  the 
internal  jugular  vein  to  the  outside,  and  the  pneumo-gastric 
nerve  between  the  two,  the  carotid  artery  has  the  following 
connections  with  the  surrounding  parts  : — As  high  as  the 
cricoid  cartilage  the  vessel  is  deeply  placed,  and  is  concealed 
by  the  common  coverings  of  the  skin,  platysma  and  fascise, 
and  by  the  muscles  at  the  lower  part  of  the  neck,  viz., 
sterno-mastoid  (sternal  origin),  sterno-hyoid,  sterno-thyroid, 
and  omo-hyoid  ; and  beneath  the  muscles  by  the  middle 
thyroid  vein.  But  above  the  cricoid  cartilage  to  its 
termination  the  artery  is  covered  by  the  sterno-mastoid 
with  the  common  investments  of  the  part  ; superficial  to  it 
here  is  the  descendens  noni  nerve,  and  crossing  the  upper 
part  are  offsets  of  the  superior  thyroid  artery  with  the 
accompanying  vein.  The  vessel  rests  mostly  on  the  longus 
colli  muscle,  but  close  to  its  ending  on  the  rectus  capitis 
anticus  major  ; on  the  sympathetic  nerve  and  its  branches  ; 
and  on  the  recurrent  nerve  and  the  inferior  thyroid  artery. 
To  the  inner  side  of  the  carotid  be  the  trachea  and  larynx, 
with  the  oesophagus  and  pharynx  and  the  thyroid  body,  the 
last  overhanging  the  vessel  by  the  side  of  the  larynx. 
Along  the  outer  side  of  the  carotid  sheath  is  a chain  of 
lymphatic  glands. 

Internal  jugular  vein. — This  vein  extends  upwards  to 
the  base  of  the  skull  by  the  side  of  the  carotid  blood-vessels, 
but  only  the  part  of  it  that  accompanies  the  common  carotid 
artery  is  now  seen.  Placed  behind  or  posterior  to  its  artery, 
the  vein  ends  below  by  uniting  with  the  subclavian  in  the 
innominate  vein.  Its  proximity  to  the  carotid  is  not 
equally  close  in  all  the  extent  of  the  vessel,  for  at  the  lower 
part  of  the  neck  the  vein  inclines  backwards,  leaving  a space 
between  it  and  the  artery,  in  which  the  vagus  nerve  is  seen 
about  midway  between  the  two.  Sometimes  the  vein  is 
superficial  to  the  artery  as  on  the  left  side.  This  part  of 
the  vein  is  marked  by  a dilatation  or  sinus,  but  near  its 
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ending  below  it  becomes  contracted,  and  is  provided  with  a 
pair  of  valves  (Strutbers). 

In  this  part  of  its  course  the  vein  receives  the  superior  Branches, 
and  middle  thyroid  branches. 

Peculiarities. — Some  of  the  following  peculiarities  of  the  com-  Differences 
mon  carotid  may  be  met  with.  Its  origin  on  the  right  side  may  in  origin ; 
be  above  or  below  the  point  here  stated  ; or  it  may  be  transferred 
to  the  arch  of  the  aorta,  or  to  the  left  carotid  in  the  thorax.  Men- 
tion has  been  made  of  the  difference  in  the  place  of  bifurcation, 
and  of  the  fact  that,  occasionally,  the  common  carotid  artery  is  not 
divided  into  two.  (See  page  65.) 

Instead  of  one,  there  may  be  two  trunks  issuing  from  beneath  in  number, 
the  hyoid  muscles,  for  the  common  carotid  has  been  found  divided 
in  one  case  after  an  extent  of  one  inch  and  a half.  As  an  extremely 
rare  occurrence  its  usual  terminal  branches,  the  external  and 
internal  carotids,  may  arise  as  distinct  arteries  from  the  arch  of  the 
aorta. 

Usually  the  common  carotid  is  without  branch,  but  it  may  give  its 
origin  to  the  superior  thyroid,  the  inferior  thyroid,  or  the  vertebral  branches, 
artery. 

Dissection. — The  dissector  may  next  trace  out  completely  Dissection, 
the  trunk  of  the  external  carotid,  and  follow  its  branches 
until  they  disappear  beneath  different  parts.  Afterwards  he 
may  separate  from  one  another  the  digastric  and  stylo-hyoid 
muscles,  which  cross  the  carotid ; and  may  define  their  origin 
and  insertion. 

The  DIGASTRIC  MUSCLE  (fig.  10,  9)  Consists  of  two  fleshy  Digastric 
bellies,  united  by  an  intervening  tendon,  whence  its  name,  bellies 
The  posterior  belly,  the  larger  of  the  two,  arises  from  the 
groove  beneath  the  mastoid  process  ; whilst  the  anterior 
belly  takes  origin  from  the  base  of  the  lower  jaw,  on  the 
side  of  the  symphysis.  From  these  places  of  origin  the 
fibres  are  directed  to  the  intervening  tendon  : — those  of 
the  posterior  belly  are  the  longest  and  are  inclined  obliquely 
forwards,  and  those  of  the  anterior  belly  pass  more  vertically 
downwards.  The  tendon  of  the  muscle  is  surrounded  by  which  are 
fibres  of  the  stylo-hyoideus  ; it  is  united  to  its  fellow  and  to  tendon^  * 
the  os  hyoides  by  means  of  an  aponeurotic  expansion,  which 
keeps  in  position  the  arch  of  the  muscle,  and  is  attached  to 
the  body  and  a part  of  the  great  cornu  of  the  hyoid  bone. 

The  arch  formed  by  the  digastric  is  superficial,  except  at  Position  to 
the  outer  part,  where  it  is  beneath  the  sterno  and  trachelo-  otiier  parts' 
mastoid  muscles.  The  posterior  belly  crosses  the  carotid 
vessels  and  the  accompanying  veins  and  nerves  ; and  is 
placed  across  the  anterior  triangular  space  of  the  neck  in 
the  position  of  a line  from  the  mastoid  process  to  a little 
above  the  hyoid  bone  ; along  its  lower  border  will  be  found 
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the  occipital  artery  and  the  hypoglossal  nerve,  the  former 
passing  backwards,  the  latter  forwards.  The  anterior  belly 
rests  on  the  mylo-hyoid  muscle. 

The  digastric  muscle  describes  an  arch  across  the  side  of 
the  neck,  and  forms  the  lower  boundary  of  a space  which 
reaches  upwards  to  the  jaw  and  the  mastoid  process,  and  to 
the  base  of  the  skull  in  front  of  the  ear.  This  space  is 
divided  into  two  parts  by  the  stylo-maxillary  ligament.  In 
the  posterior  portion  are  contained  the  parotid  gland,  10, 
and  the  vessels  and  nerves  in  connection  with  it  (p.  30)  ; in 
the  anterior  are  the  submaxillary  gland,  11,  and  the  facial 
vessels,  and  deeper  still  the  muscles  between  the  chin  and 
the  hyoid  bone. 

The  stylo-hyold  muscle  is  thin  and  slender,  and  has  the 
same  position  as  the  posterior  belly  of  the  digastric.  It 
arises  from  the  outer  surface  of  the  styloid  process,  near  the 
base  or  about  the  middle,  and  is  inserted  into  the  body  of 
the  os  hyoides.  The  muscle  has  the  same  connections  as 
the  posterior  belly  of  the  digastric  ; and  its  fleshy  fibres  are 
usually  perforated  by  the  tendon  of  that  muscle.  In  many 
bodies  the  stylo-hyoid  muscle  is  absent. 

The  hypoglossal  nerve  (ninth  cranial)  may  be  now 
examined,  at  least  that  part  of  it  which  is  seen  in  the 
anterior  triangle  of  the  neck.  Appearing  at  the  lower  edge 
of  the  digastric  muscle,  the  nerve  hooks  round  the  occipital 
artery  ; it  is  then  directed  forwards  to  the  tongue  below  the 
digastric,  and  disappears  in  front  beneath  the  mylo-hyoid 
muscle.  As  the  nerve  crosses  the  neck,  it  lies  over  the 
carotid  vessels ; and  near  the  cornu  of  the  os  hyoides  it 
crosses  the  lingual  artery,  so  as  to  become  highest  of  the 
two. 

Branches. — In  this  part  of  its  course  the  nerve  gives  the 
descendens  noni  branch  and  a small  muscular  offset  to  the 
thyro-hyoideus. 

The  descending  branch  (ram.  descend,  noni)  arises  from 
the  trunk  of  the  hypoglossal  on  the  outer  side  of  the  carotid 
artery,  and  descends  on  the  front,  or  in  the  sheath  of  the 
vessel,  to  about  the  middle  of  the  neck,  where  it  is  joined 
by  the  communicating  branches  of  the  cervical  nerves. 
After  the  union  of  the  spinal  nerves  offsets  are  supplied  to 
the  lower  hyoid  muscles,  viz.  omo-hyoid  (both  bellies), 
sterno-hyoid,  and  sterno-thyroid.  Sometimes  another  offset 
is  continued  to  the  thorax,  where  it  joins  the  phrenic  and 
cardiac  nerves.  The  connection  between  the  descendens 
noni  and  the  spinal  nerves  is  formed  by  two  or  more  cross 
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filaments,  so  as  to  construct  an  arch  with  the  concavity  fibres, 
upwards  ; and  an  interchange  of  filaments  between  the  two 
nerves  has  been  described. 

The  EXTERNAL  CAROTID  ARTERY  (fig.  9)  springs  from  the  External 
bifurcation  of  the  common  carotid  at  the  upper  border  of  vessel, 
the  thyroid  cartilage,  and  furnishes  branches  to  the  face, 
the  neck,  and  the  outer  parts  of  the  head. 

From  the  place  of  origin  the  vessel  ascends  to  the  interval  Extent, 
between  the  jaw  and  the  mastoid  process,  and  ends  near  the 
condyle  of  the  jaw  in  the  internal  maxillary  and  temporal 
branches.  In  this  course  the  artery  lies  at  first  to  the  inner  Course  and 
side  of  the  internal  carotid,  but  it  afterwards  becomes direction- 
superficial  to  this  vessel  ; and  its  direction  is  somewhat 
arched  forwards,  though  the  position  would  be  marked 
sufficiently  by  a line  from  the  front  of  the  meatus  of  the  ear 
to  the  cricoid  cartilage. 

At  first  the  external  carotid  is  comparatively  superficial,  Parts  super- 
and  easily  reached  from  the  surface,  being  overlaid  only  by  ficia  to  ltj 
the  sterno-mastoideus  and  the  common  coverings  of  the 
anterior  triangular  space,  viz.  the  skin,  the  superficial  and 
deep  fascise  with  the  platysma,  and  the  superficial  nerves. 

But  above  the  situation  of  a line  extended  from  the  mastoid 
process  to  the  hyoid  bone,  the  carotid  artery  is  crossed  by 
the  digastric  and  stylo-hyoid  muscles  with  the  hypoglossal 
nerve ; and  still  higher  it  enters  the  substance  of  the  parotid 
gland,  where  it  lies  beneath  the  facial  nerve  and  the 
external  jugular  vein.  The  external  carotid  is  also  crossed 
by  the  facial  and  lingual  branches  of  veins  joining  the 
internal  jugular  trunk.  At  first  the  artery  is  situate  over  beneath  it, 
the  superior  laryngeal  nerve,  and  is  unsupported  by 
muscular  fibre,  though  it  rests  against  the  pharynx  ; but 
above  the  angle  of  the  jaw  it  is  placed  over  the  styloid 
process  and  the  glosso-pharyngeal  nerve,  which  separate  it 
from  the  internal  carotid.  To  the  inner  side  of  the  vessel  and  on  inner 
at  first  is  the  pharynx,  and  still  higher  are  the  ramus  of  the  side* 
jaw  and  the  stylo-maxillary  ligament.  In  certain  conditions 
a companion  vein  from  the  temporal  and  internal  maxillary 
branches  (p.  31)  will  accompany  the  arterial  trunk. 

The  branches  of  the  external  carotid  are  numerous,  and  Its 
are  classed  into  an  anterior,  posterior,  and  ascending  set.  ^ancllcs 
The  anterior  set  comprise  branches  to  the  thyroid  body,  anterior, 
the  tongue,  and  the  face,  viz.  superior  thyroid,  lingual, 
and  facial  arteries  ; in  the  posterior  set  are  the  occipital  posterior, 
and  posterior  auricular  branches  ; and  the  ascending  set  and  aseend- 
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include  the  ascending  pharyngeal,  temporal,  and  internal 
maxillary  arteries.  Besides  these,  the  carotid  gives 
other  branches  to  the  sterno-mastoid  muscle  and  the  parotid 
gland. 

The  regular  origin  of  the  branches,  as  this  will  be, 
described  below,  may  be  departed  from  by  means  of  the 
closer  aggregation  of  the  branches  on  the  trunk  of  the 
carotid.  And  further,  the  usual  number  may  be  diminished 
by  two  or  more- taking  origin  in  common  ; or  the  number 
may  be  increased  by  some  of  the  secondary  offsets  being 
transferred  to  the  parent  trunk. 

All  the  branches,  except  , the  ascending  pharyngeal, 
lingual,  and  internal  maxillary,  may  be  now  examined  ; but 
those  three  will  be  described  afterwards  with  the  regions 
they  occupy. 

The  superior  thyroid  artery  arises  near  the  cornu  of  the 
os  hyoides,  and  runs  downwards  on  the  inner  side  of  the 
common  carotid  artery,  passing  beneath  the  omo-hyoid, 
sterno-hyoid,  and  sterno -thyroid  muscles,  to  the  thyroid 
body,  to  which  it  is  distributed  on  the  anterior  aspect. 
This  branch  is  superficial  in  the  anterior  triangle,  and 
furnishes  offsets  to  the  lowest  constrictor  as  well  as  to  the 
muscles  beneath  which  it  lies,  in  addition  to  the  following 
named  branches  : — 

a.  The  hyoid  branch  is  very  inconsiderable  in  size,  and 
runs  inwards  below  the  hyoid  bone  : it  supplies  the  parts 
attached  to  that  bone,  and  anastomoses  with  the  vessel  of 
the  opposite  side. 

b.  A branch  for  the  sterno-mastoid  muscle  lies  in  front  of 
the  sheath  of  the  common  carotid  artery,  and  is  distributed 
chiefly  to  the  muscle  from  which  it  takes  its  name. 

c.  The  laryngeal  branch  pierces  the  membrane  between 
the  hyoid  bone  and  thyroid  cartilage,  with  the  superior 
laryngeal  nerve,  and  ends  in  the  interior  of  the  larynx. 

d.  A small  crico-thyroid  branch  is  placed  on  the  membrane 
betweeen  the  cricoid  and  thyroid  cartilages,  and  communi- 
cates with  the  corresponding  artery  of  the  opposite  side, 
forming  an  arch. 

The  superior  thyroid  vein  commences  in  the  larynx  and 
the  thyroid  body,  and  crosses  the  end  of  the  common 
carotid  artery  to  open  into  the  internal  jugular  vein. 

The  facial  artery  arises  above  the  lingual,  and  is  directed 
upwards  over  the  lower  jaw  to  the  face.  In  the  neck  the 
artery  passes  beneath  the  digastric  and  stylo-hyoid  muscles, 
and  is  afterwards  received  on  the  submaxillary  gland,  on 
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which  it  makes  a remarkable  sigmoid  turn.  Its  disposition  supplies 
in  the  face  has  been  examined  (p.  28).  The  cervical  part  t^neck  m 
of  the  artery  gives  branches  to  the  pharynx,  and  to  the 
structures  below  the  jaw,  viz.  : — 

a.  The  inferior  palatine  branch  ascends  to  the  pharynx  to  the 
beneath  the  jaw,  passing  between  the  stylo-glossus  and  palate> 
stylo-pharyngeus  muscles ; furnishing  a branch  to  the  tonsil, 

it  is  distributed  to  the  soft  palate.  This  branch  frequently 
arises  from  the  ascending  pharyngeal  artery. 

b.  The  tonsillar  branch  is  smaller  than  the  preceding,  tonsil, 
and  ascends  between  the  internal  pterygoid  and  stylo-glossus 
muscles.  Opposite  the  tonsil  it  perforates  the  constrictor 
muscle,  and  ends  in  offsets  to  that  body. 

c . Glandular  branches  are  supplied  to  the  submaxillary  submaxil- 

gland  from  the  part  of  the  artery  in  contact  with  it.  lary  glaijd’ 

d.  The  submental  branch  arises  near  the  inferior  maxilla,  and  myio- 
and  passes  forwards  on  the  mylo-hyoideus  to  the  anterior  ^°lde 
belly  of  the  digastric  muscle,  where  it  ends  in  branches  : 

some  of  these  turn  over  the  jaw  to  the  chin  and  lower  lip  ; 
and  the  rest  supply  the  muscles  between  the  jaw  and  the 
hyoid  bone,  one  or  two  perforating  the  mylo-hyoideus  and 
anastomosing  with  the  sublingual  artery. 

The  facial  rein  (p.  29)  joins  the  internal  jugular  vein.  In  Facial  vein, 
the  cervical  part  of  its  course  it  receives  branches  correspond- 
ing with  the  offsets  of  the  artery.  It  often  throws  itself 
into  the  temporo-maxillary  trunk. 

The  occipital  artery  is  of  considerable  size,  and  is  destined  Occipital 
for  the  back  of  the  head.  It  arises  from  the  carotid  artery 
opposite  the  facial  branch,  and  near  the  lower  border  of  the 
digastric  muscle.  From  this  spot  the  artery  ascends  to  the 
inner  part  of  the  mastoid  process  of  the  temporal  bone  ; 
next  it  turns  horizontally  backwards  on  the  occipital  bone,  ends  on 
passing  above  the  transverse  process  of  the  atlas ; and  occiput » 
finally  becomes  cutaneous  near  the  middle  line  (p.  6).  In  in  neck  has 
the  neck  this  artery  passes  beneath  the  digastric  muscle  and  an  offset  to 
a part  of  the  parotid  gland  ; and  crosses  over  the  internal 
carotid  artery,  the  jugular  vein,  and  the  spinal  accessory 
and  hypoglossal  nerves. 

The  only  offset  from  the  artery  in  the  front  of  the  neck  is  the  dura 
a small  posterior  meningeal  branch  to  the  dura  mater  in  the  matei’ 
posterior  fossa  of  the  base  of  the  skull.  This  ascends  along 
the  internal  jugular  vein,  and  enters  the  skull  by  the 
foramen  jugulare  (p.  17).  The  branches  at  the  back  of  the 
neck  will  be  afterwards  seen. 

The  occipital  vein  begins  at  the  back  of  the  head  (p.  6),  Occipital 
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and  has  the  same  course  as  the  artery  ; it  communicates 
with  the  lateral  sinus  through  the  mastoid  foramen,  also 
with  the  diploic  veins,  and  opens  into  the  internal,  some- 
times into  the  external  jugular  vein. 

The  posterior  auricular  artery  is  smaller  than  the  pre- 
ceding branch,  and  takes  origin  above  the  digastric  muscle. 
Ascending  in  the  same  direction  as  the  occipital  artery,  viz. 
to  the  interval  between  the  ear  and  the  mastoid  process,  it 
divides  finally  into  two  branches  for  the  ear  and  occiput 

(p.  6). 

A small  branch,  stylo-mastoid , enters  the  foramen  of  the 
same  name,  and  supplies  the  internal  ear. 

The  vein  with  the  artery  receives  a stylo-mastoid  branch, 
and  terminates  in  the  trunk  formed  by  the  temporal  and 
internal  maxillary  veins. 

The  temporal  artery  is  in  direction  the  continuation  of  the 
external  carotid  trunk,  and  is  one  of  the  terminal  branches 
of  that  artery.  Ascending  under  the  parotid  gland,  in  the 
interval  between  the  ear  and  the  articulation  of  the  jaw,  the 
vessel  divides  on  the  temporal  fascia  into  anterior  and 
posterior  branches  about  two  inches  above  the  zygoma,  and 
these  are  distributed  to  the  front  and  side  of  the  head  (p.  5). 
The  trunk  of  the  artery  gives  offsets  to  the  surrounding 
parts,  viz.  : — 

a.  Parotid  branches  are  furnished  to  the  gland  which 
conceals  the  artery.  Articular  twigs  are  supplied  to  the 
articulation  of  the  lower  jaw  ; and  other  muscular  branches 
enter  the  masseter.  Some  anterior  auricular  branches  are 
distributed  to  the  pinna  and  meatus  of  the  external  ear. 

b.  The  transverse  facial  branch  quits  the  temporal  artery 
opposite  the  condyle  of  the  jaw,  and  is  directed  forwards 
over  the  masseter  muscle  (p.  29)  ; on  the  side  of  the  face  it 
supplies  the  muscles  and  integuments,  and  anastomoses  with 
the  facial  artery. 

c.  The  middle  temporal  branch  arises  just  above  the 
zygoma,  and  pierces  the  temporal  aponeurosis  to  enter  the 
substance  of  the  temporal  muscle.  In  the  muscle  it  anasto- 
moses with  branches  of  the  internal  maxillary  artery. 

d.  A small  branch  of  the  temporal  artery  is  likewise 
found  between  the  layers  of  the  temporal  fascia ; this 
becomes  cutaneous  near  the  orbicularis  muscle. 

The  temporal  vein  commences  on  the  side  of  the  head 
(p.  6),  and  is  contiguous  to  its  companion  artery.  Near 
the  zygoma  it  is  joined  by  the  middle  temporal  vein  ; next 
by  other  branches  which  are  companions  of  the  offsets  of 
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the  artery  ; and  finally  it  ends  by  uniting  with  the  internal 
maxillary  vein. 

Directions. — The  lower  part  of  the  neck  will  not  be 
returned  to  again  for  some  days,  so  that  the  dissector  may 
stitch  together  the  flaps  of  skin,  when  he  has  applied  a fluid 
to  preserve  it. 


Section  VI. 

PTERYGO -MAXILLARY  REGION. 

In  this  region  are  included  the  muscles  superficial  to  and  Contents  of 
beneath  the  ramus  of  the  lower  jaw,  together  with  the  tne  regl0n- 
articulation  of  that  bone.  In  contact  with  the  muscles 
(pterygoid)  beneath  the  ramus  of  the  jaw,  are  the  internal 
maxillary  blood-vessels,  and  the  inferior  maxillary  trunk  of 
the  fifth  nerve. 

Dissection. — The  masseter  muscle,  which  is  superficial  to  Dissection, 
the  jaw,  comes  first  from  without  inwards.  To  see  it  the 
branches  of  the  facial  nerve  and  the  transverse  facial  artery 
should  be  cut  through,  and  turned  backwards  off  the  face. 

A little  cleaning  will  suffice  to  show  the  fibres,  and  to  define 
the  origin  and  insertion  of  the  muscle.  Should  there  be  in 
the  mouth  any  of  the  material  that  made  tense  the  fibres  of 
the  orbicularis,  let  it  be  removed. 

The  masseter  muscle  conceals  the  ramus  of  the  lower  Masseter 
jaw,  and  is  divided  into  two  portions,  superficial  and  deep,  hag  tw0 
by  means  of  an  aponeurosis  which  projects  at  the  upper  part  parts, 
into  the  muscular  fibres. 

The  superficial  part  arises  from  the  anterior  two  thirds  of  Superficial 
the  outer  surface  of  the  zygomatic  arch,  and  its  fibres  are  backward, 
directed  downwards  and  backwards  to  be  inserted  into  the 
angle,  and  into  the  lower  half  of  the  ramus  of  the  jaw  on  the 
outer  aspect.  The  deeper  part  takes  origin  by  fleshy  fibres  Deep  part 
from  the  remaining  third  of  the  outer  surface,  and  from  all forwards- 
the  posterior  surface  of  the  arch  ; and  its  fibres,  taking  an 
opposite  direction  to  those  of  the  superficial  part,  are 
inserted  into  the  outer  surface  of  the  coronoid  process,  and 
into  the  ramus  of  the  jaw  above  the  attachment  of  the  other 
portion  of  the  muscle. 

The  lower  part  of  the  masseter  is  subcutaneous,  but  the  Muscle 
upper  is  partly  concealed  by  the  parotid  gland  (socia  paro-  cutaneo^ 
tidis),  and  is  crossed  by  Stenson’s  duct,  and  by  the  transverse 
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facial  vessels  and  the  facial  nerve.  The  anterior  border  pro- 
jects over  the  buccinator  muscle,  and  a quantity  of  fat 
resembling  that  in  the  orbit  is  found  beneath  it.  The  muscle 
covers  the  ramus  of  the  jaw,  and  the  masseteric  branches  of 
nerve  and  artery  entering  it  at  the  under  surface. 

Dissection. — To  lay  bare  the  temporal  muscle  to  its  inser- 
tion, the  following  dissection  may  be  made  : — The  temporal 
fascia  is  to  be  detached  from  the  upper  border  of  the  zygo- 
matic arch,  and  removed  from  the  surface  of  the  muscle. 
Next,  the  arch  is  to  be  sawn  through  in  front  and  behind, 
so  as  to  include  its  whole  length  ; and  to  be  thrown  down 
(without  being  cut  oil)  with  the  masseter  muscle  still  attached 
to  it,  by  separating  the  fibres  of  that  muscle  from  the  upper 
part  of  the  ramus  of  the  jaw.  In  detaching  the  masseter 

Fig.,n.* 


muscle,  the  nerve  and  artery  to  it,  which  appear  through  the 
sigmoid  notch,  will  be  found.  The  surface  and  insertion  of 
the  temporal  muscle  may  be  then  cleaned. 

* Dissection  of  the  pterygoid  region  (from  Quain’s  Arteries).  1. 
Temporal  muscle.  2.  External  pterygoid.  3.  Internal  pterygoid. 
4.  Buccinator.  5.  Digastric  and  stylo-hyoid  muscles  cut  and  thrown 
hack.  6.  Common  carotid  dividing  into  external  and  internal  trunks. 
8.  Internal  maxillary  artery  (beneath  the  pterygoid)  and  its  branches. 
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Afterwards,  to  see  the  insertion  and  extent  of  origin  of  To  see  the 
the  muscle,  let  the  coronoid  process  be  sawn  oft  by  a cut  insertlon- 
passing  from  the  centre  of  the  sigmoid  notch  nearly  to  the 
last  molar  tooth,  so  as  to  include  the  whole  of  the  insertion 
of  the  muscle  ; and  in  thus  proceeding  let  the  student  be 
careful  of  the  buccal  artery  and  nerve  issuing  from  beneath 
it.  Lastly,  the  coronoid  process  should  be  raised  and  the 
fat  removed  in  order  that  the  extent  of  the  low«er  fibres  of 
the  temporal  muscle,  and  their  contiguity  to  the  external 
pterygoid  close  below  them,  may  be  observed. 

The  temporal  muscle  has  been  before  seen  to  occupy  the  Origin  of 
upper  part  of  the  temporal  fossa  (p.  4)  ; and  by  the  previous 
dissection  the  lower  park  has  been  laid  bare.  The  origin  of 
the  muscle  is  the  following  : — It  occupies  the  whole  of  the 
temporal  fossa,  reaching  up  to  the  semicircular  line  on  the 
side  of  the  skull,  and  downwards  to  the  crest  on  the  outer 
aspect  of  the  great  wing  of  the  sphenoid  bone.  From  this 
extensive  origin,  as  well  as  from  the  fascia  over  it,  the  fibres 
converge  to  a superficial  tendon,  which  is  inserted  into  the  Insertion, 
edge  and  the  inner  surface  of  the  coronoid  process,  as  well  as 
into  a groove  on  the  same  surface  which  reaches  from  the 
apex  to  near  the  last  molar  tooth.  Behind  the  posterior 
border  of  the  tendon  are  the  masseteric  vessels  and  nerve, 
and  in  front  of  it  the  buccal  vessels  and  nerve  : the  last 
nerve  perforates  occasionally  some  of  the  fibres  of  the 
muscle. 

Dissection. — For  the  display  of  the  pterygoid  muscles,  it  To  dissect 
will  be  necessary  to  remove  a piece  of  the  ramus  of  the  jaw.  muscEs!d 
But  first,  the  greater  part  of  the  temporal  muscle  is  to  be 
detached  from  the  subjacent  bone  with  the  handle  of  the 
scalpel,  and  the  deep  temporal  vessels  and  nerves  to  be 
sought  in  its  fibres.  A piece  of  the  ramus  of  the  jaw  is  next 
to  be  removed,  but  without  injuring  the  vessels  and  nerves 
in  contact  with  its  inner  surface,  by  sawing  across  the  bone 
close  to  the  condyle,  and  again  close  above  the  dental  fora- 
men ; and  to  make  the  dental  vessels  and  nerve  secure  from 
injury,  the  handle  of  the  scalpel  may  be  inserted  between 
them  and  the  bone,  and  carried  downwards  to  their  entrance 
into  the  foramen.  The  masseteric  artery  and  nerve  are 
liable  to  be  cut  in  sawing  the  bone  ; should  these  be  divided, 
turn  them  upwards  for  the  present,  and  afterwards  tie 
together  the  ends.  After  the  loose  piece  of  bone  has  been 
removed,  and  the  subjacent  parts  freed  from  much  fat, 
the  pterygoid  muscles  will  appear, — the  external  being 
directed  outwards  to  the  condyle  of  the  jaw,  and  the  internal. 
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which  is  parallel  in  direction  to  the  masseter,  being  inclined 
to  the  angle  of  the  jaw.  In  removing  the  fatty  tissue,  the 
student  must  be  careful  not  to  take  away  the  thin  fascia  of 
the  internal  lateral  ligament,  which  is  beneath  the  ramus. 

Many  vessels  and  nerves  will  be  found  in  this  region, 
with  the  following  position  to  other  parts.  Crossing  inwards 
over  the  external  pterygoid  muscle,  is  the  internal  maxillary 
artery,  which  distributes  offsets  upwards  and  downwards  : 
sometimes  this  artery  will  be  placed  beneath  the  muscle. 
Escaping  from  beneath  the  lower  border  of  the  same  muscle 
are  the  large  dental  and  gustatory  nerves,  the  latter  being 
the  more  internal  of  the  two  ; and  appearing  between  the 
upper  border  of  the  muscle  and  the  cranium,  are  the  mas- 
seteric and  deep  temporal  nerves.  The  buccal  branch  of 
nerve  perforates  the  fibres  of  the  external  pterygoid  near  its 
inner  attachment.  Branches  of  the  above-mentioned  artery 
accompany  these  nerves.  At  the  front  of  the  space  now 
dissected,  coursing  along  the  posterior  part  of  the  upper  jaw, 
is  the  small  posterior  dental  nerve  with  an  artery. 

Between  the  jaws  is  the  whitish  narrow  band  of  the 
ptery go-maxillary  ligament,  fig.  11,  to  which  the  buccinator 
and  superior  constrictor  muscles  are  connected. 

The  external  pterygoid  muscle  (fig.  11,  2)  extends 
almost  horizontally  from  the  zygomatic  fossa  to  the  condyle 
of  the  lower  jaw.  Its  origin  is  from  the  outer  surface  of  the 
great  wing  of  the  sphenoid  bone  below  the  crest,  and  from 
the  outer  surface  of  the  external  pterygoid  plate.  The  fibres 
are  directed  outwards  and  somewhat  backwards,  those 
attached  to  the  upper  margin  of  the  spheno-maxillary  fissure 
forming  at  first  a separate  bundle,  and  are  inserted  into  the 
hollow  in  front  of  the  neck  of  the  lower  jaw  bone,  and  into 
the  interarticular  fibro-cartilage  of  the  joint.  Externally  the 
muscle  is  concealed  by  the  temporal  muscle  and  the  lower 
jaw,  and  the  internal  maxillary  artery  lies  on  it.  By  the 
deep  surface  it  is  in  contact  with  the  inferior  maxillary  nerve, 
with  a plexus  of  veins,  and  with  the  internal  lateral  ligament 
of  the  joint  of  the  jaw.  The  parts  in  contact  with  the 
borders  of  the  muscle  have  been  enumerated  in  the  dissec- 
tion of  the  region. 

Sometimes  the  slip  of  the  muscle,  attached  to  the  margin 
of  the  spheno-maxillary  fissure  and  the  root  of  the  external 
pterygoid  plate,  is  described,  as  a separate  head  with  an 
insertion  mostly  into  the  interarticular  cartilage. 

The  internal  pterygoid  muscle  (fig.  11,  3,)  is  nearly 
parallel  to  the  ramus  of  the  jaw,  and  its  fibres  are  longer 
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than  those  of  the  preceding  muscle.  Arising  in  the  ptery-  beneath  the 
goid  fossa,  and  chiefly  from  the  inner  surface  of  the  external  thejaw°f 
pterygoid  plate,  the  muscle  is  further  attached  below  to  the 
outer  surface  of  the  tuberosity  of  the  palate  bone,  and  to 
the  tuberosity  of  the  upper  jaw  bone.  The  fibres  descend 
to  be  inserted  into  the  angle  and  inner  surface  of  the  ramus  Attach- 
of  the  jaw,  as  high  as  the  inferior  dental  foramen.  On  the  meuts* 
muscle  are  placed  the  dental  and  gustatory  nerves,  the  Vessels  and 
dental  artery,  and  the  internal  lateral  ligament  of  the  jaw.  around. 

The  deep  surface  is  in  connection  below  with  the  superior 
constrictor,  and  at  its  origin  with  the  tensor  palati  muscle. 

Directions. — Before  proceeding  further  in  the  dissection, 
the  student  may  learn  the  anatomy  of  the  articulation  of  the 
lower  jaw. 

Temporo-m axillary  Articulation. — In  this  joint  the  Joint  of 
condyle  of  the  jaw  is  received  into  the  anterior  part  of  the  lower  jaw- 
hollow  of  the  glenoid  fossa  of  the  temporal  bone.  The  bones 
are  retained  in  contact  mostly  by  the  strong  muscles  of  the 
lower  jaw ; but  the  following  ligaments  are  concerned  in 
uniting  them. 

The  external  lateral  is  a short  ligamentous  band,  being  but  External 
a part  of  the  capsule,  which  is  attached  above  to  the  tubercle  lateral  and 
at  the  root  of  the  zygoma,  and  below  to  the  outer  side  of  the 
neck  of  the  inferior  maxilla. 

The  internal  lateral  ligament  (fig.  12,  ]),  is  a long,  thin,  internal 
membranous  band,  which 
is  not  in  contact  with  the 
joint.  Superiorly  it  is  con- 
nected by  a pointed  piece 
to  the  spinous  process  of 
the  sphenoid,  and  the  va- 
ginal process  of  the  tempo- 
ral bone  ; and  inferiorly  it 
is  inserted  into  the  orifice 
of  the  dental  canal  in  the 
lower  jaw.  This  ligament 
lies  beneath  the  ramus  of 
the  jaw,  between  it  and  the 
internal  pterygoid  muscle, 
and  its  origin  is  concealed  by 

the  external  pterygoid  muscle.  Between  the  ligament  and 
the  jaw  is  the  internal  maxillary  artery. 

* Ligaments  of  the  jaw — an  inner  view  (Bourgery  and  Jacob).  1. 

Internal  lateral  ligament.  2.  Stylo -maxillary. 
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Besides  these  ligaments  there  are  some  scattered  fibres 
surrounding  the  articulation,  which  serve  as  a capsular 
membrane. 

Dissection. — After  the  external  lateral  ligament  and  the 
capsule  of  the  joint  have  been  removed,  an  interarticular 
fibro- cartilage,  with  a synovial  membrane  above  and  below 
it,  will  be  exposed. 

The  interarticular  fibro-cartilage  (fig.  13,  4,)  is  adapted 
to  the  surfaces  of  the  bones. 
It  is  elongated  transversely, 
is  thinner  in  the  centre  than  at 
the  margins,  and  an  aperture 
is  sometimes  present  in  the 
middle.  The  upper  surface 
fits  into  the  glenoid  fossa, 
being  concavo-convex  from 
before  backwards,  and  the 
lower  is  moulded  to  the  con- 
vexity of  the  condyle  of  the 
jaw.  Externally  it  is  connected 
with  the  capsule  and  the  ex- 
ternal lateral  ligament  ; and 
in  front  the  external  pterygoid  muscle  is  attached  to  it. 

Two  synovial  membranes  are  present  in  the  articulation — 
one  above,  and  one  below  the  fibro-cartilage.  The  lower 
one  is  the  smaller  of  the  two  ; and,  besides  investing  the 
interior  of  the  capsule,  it  extends  from  this  to  the  surface 
of  the  jaw. 

Another  structure — the  stylo-maxillary  ligament  (fig.  13, 3,) 
is  described  as  a uniting  band  to  this  articulation.  It  is 
a process  of  the  deep  cervical  fascia,  which  extends  from 
the  styloid  process  to  the  hinder  part  of  the  ramus  of  the 
jaw.  The  piece  of  fascia  here  referred  to  gives  attachment 
to  the  stylo-glossus  muscle,  and  separates  the  parotid  and 
submaxillary  glands. 

Dissection. — The  condyle  of  the  jaw  is  next  to  be  dis- 
articulated, still  keeping  the  external  pterygoid  muscle 
uncut  ; and  it  with  the  attached  muscle  is  to  be  drawn 
forwards  so  as  to  see  the  fifth  nerve  beneath  ; whilst  cutting 
through  the  articular  ligaments  the  dissector  must  be  careful 

* A view  of  the  interior  of  the  compound  temporo-maxillary  joint 
(Bourgery  and  Jacob).  3.  Stylo-maxillary  ligament.  4.  Interarticular 
fibro-cartilage — the  dark  intervals  above  and  below  are  lined  by  the 
synovial  membranes. 


Fig.  13.* 
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of  the  auriculo-temporal  nerve  close  beneath.  On  drawing 
forwards  the  pterygoid  muscle,  and  removing  some  fat,  the 
dissector  will  find  the  trunk  and  branches  of  the  inferior 
maxillary  nerve.  All  the  four  small  muscular  branches  of 
the  nerve  should  be  traced  to  the  trunk  in  the  foramen  ovale 
of  the  sphenoid  bone  ; its  auriculo-temporal  branch  should 
be  followed  backwards  with  care  behind  the  articulation  ; 
and  the  small  chorda  tympani  should  be  found  joining  the 
posterior  part  of  the  gustatory  nerve  near  the  skull.  The 
middle  meningeal  artery  is  to  be  sought  beneath  the  external 
pterygoid  ; and  oftentimes  the  trunk  of  the  internal 
maxillary  artery  will  be  found  beneath  that  muscle. 

The  INTERNAL  MAXILLARY  ARTERY  (fig.  11,  8,)  is  One  of  Internal 
the  terminal  branches  of  the  external  carotid,  and  takes  a artwy^ 
winding  course  beneath  the  lower  jaw  and  the  temporal 
muscle  to  the  spheno-maxillary  fossa,  where  it  ends  in 
branches  for  the  face,  the  interior  of  the  nose,  and  the 
palate  and  pharynx. 

At  first  the  artery  is  directed  inwards  beneath  the  jaw,  Course  and 
between  that  bone  and  the  internal  lateral  ligament  of  the  connectlous- 
joint,  and  crosses  the  dental  nerve.  Next,  the  vessel  winds 
over  the  external  pterygoid  muscle,  being  placed  between  it 
and  the  temporal  muscle.  And  lastly,  the  artery  enters  the 
spheno-maxillary  fossa  between  the  processes  of  origin  of 
the  external  pterygoid  muscle.  The  trunk  of  the  artery 
may  be  divided  into  three  parts  : one  beneath  the  jaw,  a 
second  between  the  muscles,  and  a third  in  the  spheno- 
maxillary fossa.  The  course  of  the  artery  is  sometimes  Varies  in  its 
beneath,  instead  of  over  the  external  pterygoid  muscle  : Posltlon- 
in  such  instances  the  artery  gains  the  spheno-maxillary 
fossa  by  coming  upwards  through  the  origin  of  the  muscle 
covering  it. 

The  branches  of  this  artery  are  very  numerous,  and  are  Branches 
classed  into  three  sets,  corresponding  with  the  divisions  gg®sttiree 
made  in  the  trunk  of  the  artery  : thus  one  set  arises  beneath 
the  jaw,  another  beneath  the  temporal  muscle,  and  another 
in  the  spheno-maxillary  fossa. 

Two  branches,  viz.  the  inferior  dental  and  middle  menin-  Those  be- 
geal,  leave  the  internal  maxillary  artery  whilst  it  is  in  neath  Jaw> 
connection  with  the  ramus  of  the  jaw. 

1.  The  inferior  dental  branch  descends  between  the  inferior 
• • • dental  * 

internal  lateral  ligament  and  the  jaw,  and  enters  the  foramen  ’ 

on  the  inner  surface  of  the  ramus,  along  with  the  dental 
nerve,  to  supply  the  teeth. 
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a . As  this  artery  is  about  to  enter  the  foramen  it  fur- 
nishes a small  twig,  mylo-hyoid  branch , to  the  muscle  of 
that  name  ; this  is  conducted  by  a groove  on  the  inner 
surface  of  the  bone,  in  company  with  a branch  from  the 
dental  nerve,  to  the  superficial  surface  of  the  mylo-hyoid 
muscle,  where  it  anastomoses  with  the  submental  artery. 

2.  The  middle  or  great  meningeal  artery  is  the  largest 
branch,  and  arises  opposite  the  preceding  one.  It  ascends 
beneath  the  external  pterygoid  muscle,  crossing  the  internal 
lateral  ligament,  and  enters  the  skull  through  the  foramen 
spinosum  of  the  sphenoid  bone.  When  in  the  skull  the 
artery  ends  in  branches  which  ascend  to  the  vertex  of  the 
head,  and  supply  the  bone  and  the  dura  mater  (p.  16). 
Before  the  meningeal  artery  enters  the  skull,  it  furnishes 
the  two  following  small  branches  : 

a.  The  tympanic  branch  enters  the  tympanum  through 
the  Glasserian  fissure,  and  is  distributed  in  that  cavity, 
anastomosing  with  the  other  arterial  branches  of  the  part. 

b.  The  small  meningeal  branch  arises  near  the  skull,  and 
passes  through  the  foramen  ovale  with  the  inferior  maxillary 
nerve  ; it  supplies  the  dura  mater  in  the  middle  fossa  of 
the  skull. 

The  branches  from  the  second  part  of  the  artery,  viz. 
whilst  it  is  between  the  muscles,  are  altogether  muscular  in 
their  destination,  and  are  named  temporal,  masseteric, 
buccal,  and  pterygoid. 

3.  The  deep  temporal  arteries  are  two  in  number  (anterior 
and  posterior),  and  each  occupies  the  part  of  the  temporal 
fossa  indicated  by  its  name.  They  ascend  beneath  the 
temporal  muscle,  and  anastomose  with  the  superficial  tem- 
poral artery.  The  anterior  also  communicates,  through  the 
malar  bone,  with  branches  of  the  lachrymal  artery.  When 
the  parent  trunk  has  the  unusual  position  beneath  the 
pterygoid,  the  anterior  branch  is  beneath  that  muscle, 
instead  of  over  it. 

4.  The  masseteric  artery  is  directed  outwards  with  the 
nerve  of  the  same  name  behind  the  tendon  of  the  temporal 
muscle  ; and  passing  through  the  sigmoid  notch,  enters  the 
under  surface  of  the  masseter  muscle.  Its  branches  anasto- 
mose with  the  other  branches  to  the  muscle  from  the 
external  carotid  trunk. 

5.  The  buccal  branch  quits  the  artery  near  the  upper  jaw, 
and  in  the  unusual  position  of  the  artery  it  may  perforate 
the  fibres  of  the  pterygoid  ; it  then  descends  beneath  the 
coronoid  process  with  its  companion  nerve,  and  is  distributed 
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to  the  buccinator  muscle  and  the  side  of  the  face,  on  which 
it  joins  the  branches  of  the  facial  artery. 

6.  The  pterygoid  branches  are  uncertain  in  their  position  ; to  pterygoid 
whether  derived  from  the  trunk  or  some  of  the  branches  of  muscles- 
the  internal  maxillary,  they  enter  the  pterygoid  muscles. 

Of  the  branches  that  arise  from  the  artery  when  it  is  Branches  of 
about  to  enter,  or  has  entered  the  spheno-maxillary  fossa,  oniy^Se1 
only  one,  the  superior  dental,  will  be  now  described.  The  dow  seen, 
remainder  will  be  examined  with  the  superior  maxillary 
nerve  and  Meckel’s  ganglion  ; they  are  infraorbital  (p.  108), 
and  superior  palatine,  pterygo-palatine,  spheno-palatine,  and 
vidian,  (Section  14). 

7.  The  superior  or  posterior  dental  branch  arises  near  the  Superior 
upper  maxillary  bone,  and  descends  to  the  teeth  with  a dental* 
tortuous  course  on  the  outer  surface  of  that  bone,  along 

with  a small  branch  of  the  superior  maxillary  nerve.  For 
the  most  part  its  offsets  enter  the  foramina  in  the  bone,  and 
supply  the  upper  molar  and  bicuspid  teeth,  but  some  are 
furnished  to  the  gums.  A few  branches  reach  the  lining 
membrane  of  the  antrum. 


The  INTERNAL  MAXILLARY  VEIN  receives  the  veins  that  Internal 


accompany  the  branches  of  the  artery  in  the  first  two  parts 


maxillary 
vein 

of  its  course.  The  veins  of  this  region  form  a plexus — begins  in 
pterygoid , between  the  two  pterygoid  muscles,  and  in  part  rygoid)/Pte" 
between  the  temporal  and  external  pterygoid  muscles.  This 
plexus  communicates  with  the  alveolar  plexus  and  the  facial 
vein  by  a large  branch  (anterior  internal  maxillary)  ; and 
with  the  cavernous  sinus  in  the  interior  of  the  skull,  by 
means  of  branches  that  pass  through  apertures  in  the  base 
of  the  cranium.  Escaping  from  the  plexus,  the  vein  accom-  and  ends  in 
panies  the  artery  to  the  parotid  gland,  and  there  joins  the  ®*ternal 
superficial  temporal  vein, — the  union  of  the  two  giving  rise 
to  a vessel  that  enters  either  the  external  or  the  internal 
jugular  vein  (p.  31). 


jugular. 


The  INFERIOR  MAXILLARY  NERVE  is  the  largest  of  the  Inferior 
three  trunks  arising  from  the  Gasserian  ganglion  (p.  19),  “^lai7 
and  resembles  a spinal  nerve  in  possessing  fibrils  that  confer 
both  motory  and  sensory  properties  on  the  parts  to  which 
they  are  distributed.  The  nerve  leaves  the  skull  by  the  consists  of  a 
foramen  ovale  in  the  sphenoid  bone,  and  divides  into  two  ™nsorynd 
chief  pieces  beneath  the  external  pterygoid  muscle  ; viz.  an  Part- 
anterior,  small,  or  muscular  part ; and  a large,  posterior,  or 
sensory  part. 
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Muscular  A.  The  smaller  part  receives  nearly  all  the  fibres  of  the 
piece  motor  root  of  the  nerve,  and  ends  in  branches  for  the 
muscles  of  the  jaw,  viz.  temporal,  masseteric,  and  one 
pterygoid  : and  for  one  muscle  of  the  cheek,  the  buccinator. 

Directions. — Should  the  internal  maxillary  artery  obstruct 
the  view  of  the  branches,  it  may  be  taken  away. 

1.  The  deep  temporal  branches  are  furnished  to  the 
under  surface  of  the  temporal  muscle.  Like  the  arteries, 
they  are  two  in  number,  anterior  and  posterior.  From 
their  origin  these  nerves  course  upwards  along  the  outer 
surface  of  the  skull,  and  pass  beneath  the  external  ptery- 
goid muscle. 

The  posterior  branch  is  the  smallest,  and  is  often  derived 
from  the  masseteric  nerve  ; it  is  near  the  back  of  the 
temporal  fossa. 

The  anterior  branch  supplies  the  greater  part  of  the 
muscle,  and  communicates  sometimes  with  the  buccal  nerve. 

2.  The  masseteric  branch  takes  at  first  a backward  course 
above  the  external  pterygoid  muscle,  and  then  a horizontal 
one,  behind  the  temporal  muscle  and  through  the  sigmoid 
notch,  to  the  under  surface  of  the  masseter  muscle.  In 
the  masseter  the  nerve  can  be  followed  to  near  the  anterior 
border.  As  this  branch  passes  by  the  articulation  of  the 
jaw  it  gives  one  or  more  twigs  to  that  joint. 

Branches  to  3.  The  pterygoid  branches  are  supplied  to  the  muscles  of 
that  name,  and  come  from  both  parts  of  the  inferior 
maxillary  nerve.  The  branch  or  branches  to  the  external 
pterygoid  arise  from  the  small  part,  or  from  the  buccal 
nerve,  and  enter  its  under  surface.  But  the  nerve  to  the 
internal  pterygoid  passes  from  the  large  part  of  the  max- 
illary trunk  beneath  the  upper  border  of  its  muscle,  to  the 
deep  surface  of  which  it  is  distributed  ; it  will  be  learnt  in 
the  dissection  of  the  otic  ganglion  (Section  14). 

4.  The  buccal  branch  is  longer  than  the  others,  and 
perforates  the  inner  attachment  of  the  external  pterygoid  ; 
afterwards  it  is  directed  inwards,  beneath  the  coronoid 
process  and  the  temporal  muscle,  to  the  surface  of  the 
This  branch  buccinator,  where  it  ends  in  two  terminal  branches.  As 
the  nerve  perforates  the  pterygoid  muscle  filaments  are  given 
to  the  fleshy  substance  ; and  after  it  has  passed  through  the 
fibres  it  furnishes  a branch  to  the  temporal  muscle,  which 
frequently  joins  the  anterior  deep  temporal  nerve.  Some 
offsets  are  distributed  likewise  to  the  upper  part  of  the 
buccinator  muscle  and  to  the  lining  mucous  membrane, 
upper  and  The  upper  branch  resulting  from  the  division  reaches  the 


pterygoid 

muscles, 


Buccinator 

nerve. 


ends  in  two 
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upper  part  of  the  buccinator  muscle,  and  communicates 
with  the  facial  nerve  around  the  facial  vein. 

The  lower  branch  is  in  direction  the  continuation  of  the  lower, 
nerve.  Its  offsets  are  inclined  towards  the  angle  of  the 
mouth,  supplying  the  integument,  together  with  the  bucci- 
nator muscle  and  the  lining  mucous  membrane.  This 
branch  is  united  freely  with  the  facial  nerve,  and  forms  a 
kind  of  plexus. 

B.  The  larger  part  of  the  inferior  maxillary  nerve  Sensory 
ends  in  three  trunks,  auriculo-temporal,  dental,  and  gusta- 
tory.  A few  of  the  fibres  of  the  small  (motor)  root  of  the  maxillary, 
fifth  are  applied  to  this  part,  and  are  conveyed  by  it  to  Conveys  a 
certain  muscles,  viz.  tensor  tympani,  circumflexus  palati,  ^e^otor 
internal  pterygoid,  and  mylo-hyoideus  and  digastricus. 

The  auriculo-temporal  nerve  separates  from  the  others  Auricuio- 
near  the  base  of  the  skull,  and  has  commonly  two  roots.  diviSori-1 
Its  course  to  the  surface  of  the  head  is  first  backwards 
beneath  the  external  pterygoid  muscle,  as  far  as  the  inner  lies  beneath 
part  of  the  articulation  of  the  jaw  ; and  lastly  upwards  with  ^aw> 
the  temporal  artery  in  front  of  the  ear,  and  beneath  the 
parotid  gland.  In  this  course  the  nerve  furnishes  branches  and  supplies 
to  the  surrounding  parts,  viz.  to  the  joint,  the  ear,  and  the  branches 
parotid  gland,  and  communicates  also  with  the  facial  nerve. 

Its  ramifications  on  the  head  are  described  at  page  7.  In 
the  part  now  dissected  its  branches  are  the  following  : — . 

a.  Branches  for  the  meatus  auditorius  and  the  articulation,  to  the 
— Two  offsets  are  directed  from  the  point  of  union  of  the  meatus 
branches  of  the  facial  with  the  auriculo-temporal  nerve  to 

the  interior  of  the  auditory  meatus,  entering  it  between  the 
cartilage  and  bone.  The  branch  to  the  articulation  of  the  and  joint  of 
jaw  is  supplied  from  the  trunk  of  the  auriculo-temporal  near jaw; 
the  same  spot,  or  from  its  branches  to  the  meatus. 

b.  The  inferior  auricular  branch  supplies  the  external  ear  a branch 
below  the  meatus  auditorius.  This  branch  also  furnishes  the  ear» and 
offsets  along  the  internal  maxillary  artery,  which  communi- 
cate with  the  sympathetic  nerve. 

c.  Parotid  branches.  — These  are  small  filaments  that  parotid 

enter  the  substance  of  the  gland.  branches, 

d.  Branches  communicating  with  the  facial  and  sympa - to  join  facial 
tlietic  nerves. — Two  or  more  branches  around  the  external  Ganglion, 
carotid  artery  connect  the  auriculo-temporal  with  the 

facial  nerve  ; and  filaments  to  the  otic  ganglion  arise  near 
its  beginning. 

The  inferior  dental  is  the  largest  of  the  three  trunks  Inferior 
into  which  the  inferior  maxillary  nerve  divides,  and  is cieu  a 
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directed  to  the  canal  in  the  lower  jaw.  At  first  the  nerve 
lies  beneath  the  external  pterygoid  muscle,  where  it  is 
external  in  position  to  the  gustatory  ; and  it  is  afterwards 
placed  on  the  internal  pterygoid,  near  the  dental  foramen, 
and  on  the  internal  lateral  ligament.  After  the  nerve  enters 
the  bone,  it  is  continued  forwards  beneath  the  teeth  to  the 
foramen  in  the  side  of  the  jaw,  and  ends  at  that  spot  by 
dividing  into  an  incisor,  and  a labial  branch.  Only  one 
other  muscular  branch  (mylo-hyoid)  is  supplied  by  the  dental 
nerve.  Its  branches  are  : — 

a.  The  mylo-liyoid  branch  arises  from  the  trunk  of  the 
nerve  as  this  is  about  to  enter  its  foramen,  and  is  continued 
along  a groove  on  the  inner  aspect  of  the  ramus  of  the  jaw, 
to  the  cutaneous  surface  of  the  mylo-hyoideus  and  the 
anterior  belly  of  the  digastric  muscle. 

b.  The  dental  branches  arise  in  the  bone  and  supply  the 
molar  and  bicuspid  teeth.  If  the  bone  is  soft,  the  canal 
containing  the  nerve  and  artery  may  be  laid  open  so  as  to 
expose  these  branches. 

c.  The  incisor  branch  continues  the  trunk  of  the  nerve 
onwards  to  the  middle  line,  and  furnishes  offsets  to  the 
canine  and  incisor  teeth,  beneath  which  it  lies. 

d.  The  labial  branch  (mental  ? ) issues  on  the  face  beneath 
the  depressor  of  the  angle  of  the  mouth.  At  first  it  com- 
municates with  the  facial  nerve,  and  gives  branches  to  the 
muscle  covering  it,  as  well  as  to  the  orbicularis  and  the 
integuments.  But  the  greater  part  of  the  nerve  is  directed 
upwards  beneath  the  depressor  labii  inferioris,  and  is 
distributed  on  the  inner  and  outer  surfaces  of  the  lower 
lip. 

The  inferior  dental  artery , after  entering  the  lower  jaw 
with  the  nerve,  has  a similar  course  and  distribution.  Thus 
it  supplies  dental  branches  to  the  molar  and  bicuspid  teeth, 
and  ends  anteriorly  in  an  incisor  and  a labial  branch. 

The  incisor  branch  is  continued  to  the  symphysis  of  the 
jaw,  beneath  the  canine  and  incisor  teeth  which  it  supplies, 
and  anastomoses  with  the  artery  of  the  opposite  side. 

The  labial  branch , after  it  has  left  the  bone,  ramifies  in 
the  structures  covering  the  lower  jaw,  and  communicates 
with  the  branches  of  the  facial  artery. 

The  gustatory  or  lingual  nerve  is  the  remaining  trunk 
of  the  inferior  maxillary,  and  is  concealed  at  first,  like  the 
others,  by  the  external  pterygoid  muscle.  It  is  then  inclined 
inwards  over  the  internal  pterygoid  muscle,  and  under  cover 
of  the  side  of  the  jaw  to  the  tongue.  The  remainder  of 
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this  nerve  will  be  seen  in  the  dissection  of  the  submaxillary 
region. 

In  this  region  the  nerve  does  not  distribute  any  branch  to  no  branch 
the  parts  around,  but  the  following  communicating  branch  here’ 
(chorda  tympani)  is  received  by  it. 

The  chorda  tympani  is  a branch  of  the  facial  nerve,  and  but  is  joined 
is  distributed  to  the  tongue.  The  origin  of  this  nerve,  and  tjmpai? 
its  course  across  the  tympanum  to  its  position  beneath  the 
external  pterygoid,  are  described  in  Section-  14.  After 
issuing  from  the  tympanum  by  an  aperture  near  the  Glas- 
serian  fissure,  this  small  nerve  is  applied  to  the  gustatory 
nerve  at  an  acute  angle.  At  the  point  of  junction  some 
fibres  communicate  with  the  gustatory,  but  the  greater  part 
of  the  chorda  tympani  is  conducted  along  that  nerve  to  the 
lingualis  muscle.  An  offset  is  furnished  from  it  to  the  sub- 
maxillary ganglion  : see  the  following  Section. 


Section  VII. 

SUBMAXILLARY  REGION. 

The  term  submaxillary  region  is  applied  to  the  part  Extent, 
between  the  lower  jaw  and  the  hyoid  bone.  In  it  will  be 
found  small  muscles  acting  on  the  os  hyoides,  the  jaw,  and  Parts  in  it. 
the  tongue  ; the  vessels  and  nerves  of  the  tongue  ; and  the 
sublingual  and  submaxillary  glands. 

Position . — In  this  dissection  the  position  of  the  neck  is  the  ^sih  ad°f 
same  as  the  examination  of  the  anterior  triangle. 

Dissection . — Directions  for  the  cleaning  of  this  region  Dissection, 
yrere  given  with  the  dissection  of  the  anterior  triangular 
space  ; but  if  any  fatty  tissue  has  been  left  on  the  sub- 
maxillary gland,  or  on  the  mylo-hyoid  muscle,  let  it  be 
taken  away. 

The  submaxillary  gland  (fig.  10,  n)  lies  below  the  jaw  in  Situation 
the  anterior  part  of  the  space  limited  by  that  bone  and  the 
digastric  muscle.  Its  shape  is  irregular,  and  the  facial 
artery  winds  over  the  surface.  The  gland  rests  on  the  andconnec- 
mylo-hyoideus,  and  sends  a process  round  the  posterior  or  tlons 
free  border  of  that  muscle.  In  front  of  it  is  the  anterior 
belly  of  the  digastric  ; and  behind  it  is  the  stylo-maxillary  of  submax- 
ligament  separating  it  from  the  parotid.  Occupying  a posi-  lllary  glaud' 
tion  somewhat  beneath  the  side  of  the  jaw,  the  gland  is  very 
near  the  surface,  being  covered  only  by  the  integuments  and 
platysma,  and  by  the  deep  fascia. 
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In  structure,  the  submaxillary  resembles  the  parotid  gland 
(p.  31)  ; and  its  duct — duct  of  Wharton,  extends  beneath 
the  mylo-hyoid  muscle  to  the  mouth. 

Dissection. — The  mylo-hyoid  muscle  may  be  seen  by 
detaching  the  anterior  belly  of  the  digastric  from  the  jaw, 
and  by  dislodging  without  injury  the  submaxillary  gland 
from  its  position  under  the  maxilla. 

The  mylo-hyoid  muscle  is  triangular  in  shape,  with  the 
base  at  the  jaw  and  the  apex  at  the  hyoid  bone,  and  unites 
along  the  middle  line  with  its  fellow  of  the  opposite  side. 
It  arises  from  the  mylo-hyoid  ridge  on  the  inner  surface  of 
the  lower  jaw  as  far  back  as  the  last  molar  tooth,  and  is 
inserted  into  the  middle  of  the  body  of  the  hyoid  bone,  as 
well  as  into  a central  tendinous  band  between  the  jaw  and 
that  bone.  On  the  cutaneous  surface  are  the  digastric 
muscle,  the  submaxillary  gland,  the  facial  artery  with  the 
submental  offset,  and  its  own  branch  of  nerve  and  artery. 
Its  fibres  are  frequently  deficient  near  the  jaw,  and  allow 
the  next  muscle  to  be  seen.  Only  the  posterior  border  is 
unattached,  and  round  it  a piece  of  the  submaxillary  gland 
winds.  The  parts  in  contact  with  the  deep  surface  of  the 
muscle  will  be  perceived  after  the  following  dissection  has 
been  made. 

Dissection. — To  bring  into  view  the  muscles  beneath  the 

mylo-hyoid,  and  to  trace  the  vessels  and  nerves  to  the 

substance  of  the  tongue,  the  student  should  first  divide 

the  facial  vessels  on  the  jaw,  and  remove  them  with  the 

superficial  part  of  the  submaxillary  gland,  but  should  be 

careful  to  leave  the  deep  part  of  the  gland  that  turns 

beneath  the  mylo-hyoideus.  Next  he  should  cut  through 

the  small  branches  of  vessels  and  nerve  on  the  surface  of 

** 

the  mylo-hyoideus  ; and  detaching  that  muscle  from  the 
jaw  and  its  fellow,  should  throw  it  down  to  the  os  hyoides, 
but  without  injuring  the  genio-hyoid  muscle  beneath  it. 

Afterwards  the  soft  parts  covering  the  lower  jaw  are  to  be 
cut,  and  the  bone  is  to  be  sawn  through  rather  on  the  right 
side  of  the  symphysis.  The  side  of  the  jaw,  which  will 
then  be  loose  (for  the  ramus  of  the  bone  has  been  previously 
sawn),  is  to  be  raised  to  see  the  parts  beneath ; but  it  should 
neither  be  taken  away,  nor  be  detached  from  the  mucous 
membrane  of  the  mouth.  After  the  following  dissection  is 
completed,  this  loose  piece  of  bone  can  be  raised  on  the  face 
out  of  the  way. 

The  apex  of  the  tongue  is  to  be  now  drawn  well  out  of 
the  mouth  over  the  upper  teeth,  and  fastened  with  a stitch 
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to  the  septum  of  the  nose ; the  scalpel  should  be  then  passed 
from  below  upwards  between  the  sawn  surfaces  of  the  jaw, 
for  the  purpose  of  dividing  a strong  band  of  the  mucous 
membrane  of  the  mouth  ; and  it  should  be  carried  onwards 
along  the  middle  line  of  the  tongue  to  the  tip.  After  these 
directions  have  been  followed  the  loose  piece  of  the  jaw  can 
be  easily  turned  upwards  ; and  it  is  to  be  fastened  in  that 
position  with  thread. 

By  means  of  a hook  the  os  hyoides  may  be  drawn  down, 
and  the  muscular  fibres  made  tense.  All  the  fat  and  areolar 
tissue  are  to  be  removed,  and  in  doing  this  the  student  is  to 
take  care  of  the  Whartonian  duct ; of  the  hypoglossal  nerve 
and  its  branches  that  lie  on  the  hyo-glossus  muscle  ; also  of 
the  gustatory  nerve,  nearer  the  jaw,  with  its  small  ganglion 
close  to  the  submaxillary  gland.  The  student  should 
endeavour  to  follow  the  small  chorda  tympani  nerve,  which 
is  applied  to  the  trunk  of  the  gustatory,  onwards  to  the 
tongue,  and  to  define  the  offset  from  it  to  the  submaxillary 
ganglion.  The  ranine  vessels,  and  the  gustatory  and  hypo- 
glossal nerves  are  then  to  be  found  on  the  under  part  of  the 
tongue,  and  to  be  followed  to  the  tip. 

Parts  beneath  mylo-hyoideus. — The  following  is  the  posi- 
tion of  the  objects  brought  into  view  by  the  steps  of  the 
previous  dissection.  Extending  from  the  cornu  of  the  hyoid 
bone  to  the  side  of  the  tongue  is  the  hyo-glossus  muscle, 
whose  fibres  are  crossed  superiorly  by  those  of  the  stylo- 
glossus. On  the  hyo-glossus  are  placed,  from  below  up- 
wards, the  hypoglossal  nerve,  the  Whartonian  duct,  and  the 
gustatory  nerve,  the  latter  crossing  the  duct  ; and  near  the 
inner  border  of  that  muscle  the  two  nerves  are  united  by 
branches.  Beneath  the  same  muscle  is  the  lingual  artery 
with  its  vein.  Above  the  hyo-glossus  is  the  mucous  mem- 
brane of  the  mouth,  with  the  sublingual  gland  attached  to 
it  in  front,  and  some  fibres  of  the  superior  constrictor  muscle 
covering  it  behind  near  the  jaw. 

Between  the  chin  and  the  os  hyoides,  along  the  middle 
line,  is  the  genio-hyoid  muscle  ; and  larger  and  deeper  than 
this  is  a fan-shaped  muscle,  the  genio-hyo-glossus.  Along 
the  outer  side  of  the  last  muscle  lie  the  ranine  vessels  ; and 
a sublingual  branch  for  the  gland  of  the  same  name  springs 
from  the  lingual  artery  at  the  inner  border  of  the  hyo- 
glossus.  On  the  under  surface  of  the  tongue,  near  the 
margin,  lies  the  gustatory  nerve  ; and  in  the  fibres  of  the 
genio-hyo-glossus  is  the  hypoglossal  nerve. 

The  hyo-glossus  muscle  is  thin  and  somewhat  square  in 
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shape.  The  muscle  arises  from  the  lateral  part  of  the  body 
of  the  os  hyoides  (basio-glossus),  from  all  the  great  cornu  of 
the  same  bone  (cerato-glossus),  and  separately  from  the  small 
cornu  (chondro-glossus).  The  two  first  parts  form  a thin 
sheet,  and  enter  the  back  part  ands  ide  of  the  tongue ; they 
will  be  seen  afterwards  to  mingle  with  fibres  of  the  palato- 
and  stylo-glossus.  * The  parts  in  contact  with  one  surface 
of  the  hyo-glossus  have  been  already  enumerated ; and  those 
beneath  the  muscle  are  portions  of  both  the  genio-hyo- 
glossus,  and  the  middle  constrictor,  together  with  the  lingual 
vessels.  Along  the  anterior  border  is  the  genio -hyo-glossus 
muscle  ; and  beneath  the  posterior  pass  the  lingual  artery, 
the  glosso-pharyngeal  nerve,  and  the  stylo-hyoid  ligament. 

The  stylo-glossus  is  a slender  muscle,  whose  attachments 
are  expressed  by  its  name.  Arising  from  the  styloid  process 
near  the  apex,  and  from  the  stylo-maxillary  ligament,  the 
muscle  is  continued  forwards  to  the  side  of  the  tongue. 
Here  it  gives  fibres  to  the  dorsum,  and  crossing  the  pre- 
ceding turns  to  the  under  surface,  and  extends  to  the  tip  of 
the  tongue.  Beneath  the  jaw  this  muscle  is  crossed  by  the 
gustatory  nerve. 

The  genio-hyoid  muscle  arises  from  the  lower  of  the  two 
lateral  tubercles  on  the  inner  aspect  of  the  symphysis  of  the 
jaw,  and  is  inserted  into  the  middle  of  the  hyoid  bone. 
Covered  by  the  mylo-hyoideus,  this  muscle  rests  on  the 
genio-hyo-glossus.  The  inner  border  is  close  to  its  fellow  of 
the  opposite  side,  and  the  two  are  often  united. 

The  genio-hyo-glossus  is  the  largest  muscle  of  this 
region  ; it  has  a triangular  form,  the  apex  being  at  the  jaw, 
and  the  base  at  the  middle  line  of  the  tongue.  It  takes 
origin  from  the  upper  tubercle  behind  the  symphysis  of  the 
jaw.  From  this  spot  the  fibres  radiate,  the  posterior  passing 
downwards  to  their  insertion  into  the  body  of  the  hyoid 
bone,  the  anterior  forwards  to  the  tip  of  the  tongue,  and 
the  intermediate  to  the  whole  length  of  the  tongue  from 
root  to  point.  Lying  along  the  middle  of  the  tongue,  it  is 
in  contact  with  its  fellow  ; whilst  the  lower  border  of  the 
muscle  corresponds  with  the  genio-hyoideus,  and  the  upper 
with  the  fraenum  linguae.  On  its  outer  side  are  the  ranine 
vessels,  and  the  hyo-glossus  muscle  ; and  the  hypoglossal 
nerve  perforates  the  posterior  fibres. 


* The  third  part  (chondro-glossus)  is  distinct  from  the  others,  and 
ends  on  the  upper  surface  of  the  tongue  near  the  root  ; but  for  further 
details  respecting  the  anatomy  of  this  and  the  other  lingual  muscles, 
reference  is  to  be  made  to  the  dissection  of  the  tongue,  Section  15. 
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The  lingual  artery  is  one  of  the  anterior  branches  of  the  Lingual 
external  carotid,  and  arises  between  the  superior  thyroid  artery 
and  facial  branches.  At  first  it  is  directed  inwards  above  ascends  to 
the  os  hyoides,  but  is  afterwards  inclined  slightly  upwards  beneati?Ue 
beneath  the  hyo-glossus  to  the  under  part  of  the  tongue,  hyo-glossus, 
and  ends  at  the  anterior  border  of  that  muscle  in  the 
sublingual  and  ranine  branches.  Before  reaching  the  hyo- 
glossus  the  artery  is  comparatively  superficial,  though  it  is 
crossed  near  that  muscle  by  the  ninth  nerve,  and  by  the 
digastric  and  stylo-hyoid  muscles.  Beneath  the  hyo-glossus, 
the  vessel  rests  on  the  middle  constrictor  and  genio-hyo- 
glossus  muscles,  and  is  situate  below  the  level  of  the  glosso-  its  branches 
pharyngeal  nerve.  Its  branches  are  these  : — 

a.  A small  hyoid  branch  is  distributed  on  the  upper  to  hyoid 
border  of  the  os  hyoides,  where  it  anastomoses  with  the  one  bone ; 
of  the  opposite  side,  and  with  the  hyoid  branch  of  the 
superior  thyroid  artery. 

b.  A branch  to  the  dorsum  of  the  tongue  arises  beneath  the  to  back  of 
hyo-glossus  muscle,  and  ascends  to  supply  the  substance  of  tiie  tongue  > 
that  organ.  The  fibres  of  the  hyo-glossus  must  be  divided 

to  see  it. 

c.  The  sublingual  branch  springs  from  the  final  division  of  to  the  sub- 
the  artery  at  the  edge  of  the  hyo-glossus,  and  is  then  giand^ 
directed,  outwards  to  the  gland  from  which  it  takes  its  name. 

Some  offsets  supply  the  gums  and  the  mylo-hyoid  muscle, 
and  one  continues  behind  the  incisor  teeth  to  join  a similar 
artery  from  the  other  side. 

d.  The  ranine  branch  is  the  terminal  part  of  the  lingual  to  the  sub- 
artery, and  extends  forwards  along  the  outer  side  of  the  tongue°f 
genio-hyo-glossus  to  the  tip  of  the  tongue  where  it  ends  : it 
anastomoses  with  the  artery  of  the  other  side  of  the  body. 

Muscular  offsets  are  furnished  to  the  substance  of  the  Ranine  is 
tongue.  This  artery  lies  along  the  frsenum  linguse  near  the  fu°“g  fra> 
tip  of  the  tongue,  but  is  close  to  the  muscular  fibres. 

The  lingual  vein  commences  on  both  the  upper  and  under  Lingual 
surfaces  of  the  tongue.  It  lies  with  its  companion  artery,  vem* 
and  ends  in  the  internal  jugular  vein. 

The  GUSTATORY  or  LINGUAL  NERVE  has  been  followed  in  Lingual 
the  examination  of  the  pterygo-maxillary  region  to  its  nerve 
passage  between  the  ramus  of  the  lower  jaw  and  the 
internal  pterygoid  muscle.  In  this  dissection  the  nerve  is  along  side  of 
seen  to  be  inclined  forwards  to  the  side  of  the  tongue,  over  tcmgue 
the  mucous  membrane  of  the  mouth  and  the  origin  of  the 
superior  constrictor  muscle,  and  above  the  deep  part  of  the 
submaxillary  gland.  Lastly,  the  nerve  is  directed  across 
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the  Whartonian  duct,  and  along  the  side  to  the  apex  of  the 
tongue.  In  this  region  the  gustatory  nerve  is  separated 
altogether  from  the  cavity  of  the  mouth  by  the  mucous 
membrane.  Branches  are  furnished  to  the  surrounding 
parts,  thus  : — 

a.  Two  or  more  branches  connect  it  with  the  submax- 
illary ganglion,  near  the  gland  of  that  name. 

b.  Farther  forwards  branches  descend  on  the  hyo-glossus 
to  unite  in  a kind  of  plexus  with  twigs  of  the  hypoglossal 
nerve. 

c.  Other  filaments  are  supplied  to  the  mucous  membrane 
of  the  mouth  and  the  gums,  and  to  the  sublingual  gland. 

d.  Lastly  the  branches  for  the  tongue  ascend  through  the 
muscular  substance,  and  are  distributed  as  well  to  the 
conical  and  fungiform  papillae. 

Submaxillary  ganglion. — Closely  connected  with  the 
gustatory  nerve  is  this  little  ganglion,  which  resembles  the 
other  ganglia  connected  with  the  three  trunks  of  the  fifth 
nerve,  since  it  communicates  with  sensory,  motory,  and 
sympathetic  nerves.  It  is  a small  reddish  body,  less  in  size 
than  the  lenticular  ganglion,  and  is  placed  above  the  deep 
process  of  the  submaxillary  gland.  Offsets  proceed  up- 
wards to  connect  it  with  other  nerves,  and  from  the  lower 
part  arise  the  branches  that  are  distributed  to  the  adjacent 
structures. 

Connection  with  nerves — roots.- — Two  or  three  branches, 
in  the  form  of  loops,  pass  from  the  ganglion  to  the 
gustatory  nerve.  At  the  posterior  part,  the  ganglion  is 
further  joined  by  an  offset  from  the  chorda  tympani  (of  the 
facial  nerve)  which  lies  in  contact  with  the  gustatory.  And 
its  sympathetic  branch  comes  from  the  nerves  around  the 
facial  artery. 

Branches. — From  the  lower  part  of  the  ganglion  five  or 
six  branches  descend  to  the  substance  of  the  submaxillary 
gland ; and  from  the  anterior  part  other  filaments  are 
furnished  to  the  mucous  membrane  of  the  mouth  and  to  the 
Whartonian  duct. 

The  hypo-glossal  or  ninth  nerve,  after  crossing  the 
side  of  the  neck  and  the  anterior  triangle  (p.  82),  enters 
between  the  small  muscles  of  the  submaxillary  region. 
Here  the  nerve  lies  on  the  hyo-glossus  muscle,  being  con- 
cealed by  the  mylo-hyoideus : but  at  the  inner  border  of  the 
hyo-glossus  it  enters  the  fibres  of  the  genio-hyo-glossus,  and 
is  continued  along  the  middle  line  of  the  tongue  to  the 
apex.  The  position  of  the  ninth  nerve  is  in  the  centre  of 
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tlie  tongue,  whilst  the  gustatory  lies  near  the  margin  : the  middle  of 
ninth  supplies  branches  to  the  muscular  structure,  and  the  tongue' 
gustatory  ends  chiefly  in  the  papillae. 

Branches. — On  the  hyo-glossus  the  ninth  nerve  furnishes  its  branches 
branches  to  the  muscles  of  the  submaxillary  region,  except  ^scies 
the  mylo-hyoid  and  the  digastric,  viz.,  to  the  hyo-glossus, 
stylo-glossus,  genio-hyoideus,  and  genio-hyo-glossus.  Fur- 
ther, some  offsets  ascend  on  the  hyo-glossus  to  communicate 
with  the  gustatory  nerve.  Along  the  middle  of  the 
tongue  the  nerve  sends  upwards  long  filaments  with  the 
branches  of  the  ranine  artery,  which  supply  the  structure  of  and  the 
the  tongue,  and  communicate  with  the  gustatory  nerve.  tongue. 

The  duct  of  the  submaxillary  gland , or  Wharton’s  duct,  Wharton’s 
issues  from  the  deep  part  of  the  glandular  mass  that  turns  duct 
round  the  border  of  the  mylo-hyoid  muscle.  It  is  about 
two  inches  in  length,  and  is  directed  upwards  on  the  hyo- 
glossus  muscle,  and  beneath  the  gustatory  nerve,  to  open  on  opens  by 
the  side  of  the  frsenum  linguse  in  the  centre  of  an  eminence,  iinguse. 

The  duct  consists  of  three  coats,' — an  external  thin  and 
fibrous,  a middle  or  muscular,  and  an  internal  or  mucous  structure, 
with  cylindrical  epithelium  ; and  its  opening  in  the  mouth 
will  be  seen  if  a bristle  be  passed  along  it.  The  deep  part 
of  the  submaxillary  gland  extends,  in  some  instances,  even 
to  the  sublingual  gland. 

The  sublingual  gland  is  somewhat  of  the  shape  of  an  Sublingual 
almond,  and  the  longest  measurement,  which  is  about  one  beneath 
inch  and  a half,  is  directed  backwards.  It  is  situate  tongue, 
beneath  the  anterior  part  of  the  tongue,  in  contact  with  the 
inner  surface  of  the  lower  jaw,  close  to  the  symphysis. 

Separated  from  the  cavity  of  the  mouth  by  the  mucous 
membrane,  the  gland  is  prolonged  across  the  upper  border 
of  the  genio-hyo-glossus  muscle,  so  as  to  touch  the  one  of 
the  opposite  side. 

The  sublingual  resembles  the  other  salivary  glands  in  its  Structure, 
composition  (p.  31).  The  ducts  of  the  lobules  (ductus  Ducts  open 
Kiviniani ) are  from  eight  to  twenty  in  number,  of  which  m mouth- 
some  open  beneath  the  tongue  along  a crescentic-shaped  fold 
of  the  mucous  membrane ; others  join  the  Whartonian  duct ; 
and  one  or  more  form  a larger  tube,  which  either  joins  that 
duct  or  opens  near  it. 
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Section  YIII. 

SUPERIOR  MAXILLARY  NERVE  AND  VESSELS. 

Directions. — The  student  may  examine  next  the  remaining 
trunk  of  the  fifth  nerve,  viz.  the  superior  maxillary,  as  this 
can  be  seen  most  conveniently  after  the  dissection  of  the 
pterygo-maxillary  and  submaxillary  regions  has  been  made. 

Dissection. — The  superior  maxillary  division  of  the  fifth 
nerve,  in  its  course  to  the  face,  occupies  successively  the 
skull,  the  spheno-maxillary  fossa,  and  the  infraorbital 
canal ; and  to  lay  bare  the  nerve  in  its  whole  extent  the 
skull,  the  above  mentioned  fossa,  and  the  orbit  must  be 
opened.  The  skull  and  the  orbit  will  have  been  opened 
already,  if  the  preceding  instructions  have  been  followed  ; 
but  if  the  latter  has  not  been  dissected,  refer  to  the 
necessary  steps  (p.  41). 

To  trace  the  nerve  in  the  spheno-maxillary  fossa,  the 
student  may  make  the  following  dissection  : — The  middle 
fossa  of  the  base  of  the  skull  is  to  be  cut  through  from  the 
inside  with  a chisel  ; the  cut  is  to  be  made  from  the  sphe- 
noidal fissure  in  front  to  the  foramen  spinosum  behind,  and 
external  to  the  foramen  rotundum  and  foramen  ovale.  The 
side  of  the  skull  is  then  to  be  sawn  through  vertically  in 
front  of  the  petrous  part  of  the  temporal  bone,  so  that  the 
incision  shall  end  at  the  posterior  extremity  of  the  cut  made 
in  the  base  with  the  chisel.  Afterwards,  with  a bone 
forceps  or  a saw  the  outer  wall  of  the  orbit  is  to  be  divided 
into  the  spheno-maxillary  fissure.  The  piece  of  bone 
forming  part  of  both  the  skull  and  orbit  is  now  loose,  and  is 
to  be  removed  with  the  temporal  muscle.  The  nerve  can 
be  partly  seen  as  it  crosses  the  spheno-maxillary  fossa  : but 
to  bring  it  more  completely  into  view,  some  of  the  sphenoid 
bone  bounding  the  fossa  must  be  taken  away,  so  as  to  leave 
only  an  osseous  ring  round  the  nerve  at  its  exit  from  the 
skull.  In  the  fat  of  the  fossa  the  student  is  to  seek  the 
following  offsets, — the  orbital  branch,  branches  to  MeckeFs 
ganglion,  and  dental  branches  to  the  upper  jaw. 

To  follow  onwards  the  nerve  in  the  floor  of  the  orbit,  the 
contents  of  the  cavity  must  be  taken  away,  and  the  bony 
canal  in  which  it  lies  must  be  opened  to  the  face.  Near  the 
front  of  the  orbit  the  anterior  dental  branch  is  to  be  traced 
downwards  for  some  distance  in  the  bone.  The  infraorbital 
vessels  are  to  be  prepared  with  the  nerve. 
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The  SUPERIOR  MAXILLARY  NERVE  commences  in  the  Upper  max- 
Gasserian  ganglion  (p.  19),  and  leaves  the  cranium  by  the  lllary  nerve 
foramen  rotundum.  The  course  of  the  nerve  is  then  passes  to 
almost  straight  to  the  face,  along  the  orbital  plate  of  the  ace’ 
superior  maxilla.  Outside  the  cranium  the  nerve  is  placed 
first  across  the  spheno-maxillary  fossa,  and  it  enters  after- 
wards the  infraorbital  canal.  Issuing  from  the  canal  by  the  through 
infraorbital  foramen,  the  nerve  is  concealed  by  the  elevator  “^i°rbltal 
of  the  upper  lip,  and  ends  in  branches  to  the  eyelid,  nose,  where  it 
and  upper  lip.  It  furnishes  the  following  branches  : — ends- 

1.  The  orbital  branch  arises  in  the  spheno-maxillary  fossa,  its  branches 
and  enters  the  orbit  through  the  fissure  of  the  same  name  ; are  to  0lblfc  ’ 
it  divides  into  a malar  and  a temporal  branch  (see  p.  51). 

2.  The  spheno-palatine  branches  descend  from  the  nerve  to  the  nose 
in  the  fossa,  and  supply  the  nose  and  palate  ; these  are  and  palate  > 
connected  with  MeckePs  ganglion,  and  will  be  dissected 

with  it. 

3.  Two  posterior  dental  branches  leave  the  trunk  of  the  to  the  teeth 
nerve  near  the  upper  jaw.  One  is  distributed  to  the  gums  nator^CC1 
and  the  buccinator  muscle.  The  other  enters  a canal  in  the 

upper  maxill^  and  supplies  branches  to  the  molar  teeth  and 
the  lining  membrane  of  the  antrum  ; it  joins  the  anterior 
dental  branch  soon  after  entering  the  bone,  and  again  near 
the  teeth. 

4.  The  anterior  dental  branch  quits  the  trunk  of  the  to  anterior 
nerve  in  the  floor  of  the  orbit,  and  descends  to  the teeth* 
anterior  teeth  in  a special  canal  in  front  of  the  antrum.  It 

is  distributed  by  two  branches.  One  (the  inner)  gives 
filaments  to  the  incisor  and  canine  teeth,  and  furnishes, 
moreover,  one  or  two  filaments  to  the  lower  meatus  of  the 
nose  ; the  other  (outer)  ends  by  supplying  the  bicuspid 
teeth. 

5.  Before  the  nerve  ends  in  the  facial  branches,  it  supplies  Branch  of 
a small  palpebral  branch  to  the  lower  eyelid  ; this  is  directed  eyelld‘ 
upwards  to  the  lid  in  a groove  in  the  margin  of  the  orbit. 

6.  Infraorbital  or  facial  branches. — These  are  larger  than  infraorbital 
the  other  offsets  of  the  nerve,  and  form  its  terminal  ramifica- 
tions. Some  incline  inwards  to  the  side  of  the  nose,  and  the 

rest  descend  to  the  upper  lip.  These  branches  are  crossed  join  facial 
near  the  orbit  by  branches  of  the  facial  nerve,  with  which  supply  Ithe 
they  communicate,  the  whole  forming  the  infraorbital  plexus 
(p.  40). 

a.  The  branches  to  the  side  of  the  nose  supply  the  muscular  nose 
and  tegumentary  structures. 

b.  The  branches  to  the  upper  lip  are  three  or  four  in  ^nd  uPPer 
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number,  and  are  distributed  chiefly  to  the  surfaces  of  the 
lip,  though  they  supply  as  well  the  labial  glands  and  the 
muscles. 

The  infraorbital  artery  is  one  of  the  terminal  branches  of 
the  internal  maxillary  artery  in  the  spheno-maxillary  fossa, 
and  accompanies  the  superior  maxillary  nerve.  Taking  the 
course  of  the  nerve  through  the  infraorbital  canal,  the  vessel 
appears  in  the  face  beneath  the  elevator  muscle  of  the  upper 
lip  ; and  ends  in  branches,  which  are  distributed,  like  those 
of  the  nerve,  to  the  parts  between  the  eye  and  mouth.  In 
the  face  its  branches  anastomose  with  the  facial  and  buccal 
arteries. 

a.  In  the  canal  in  the  upper  maxilla  this  artery  furnishes 
branches  to  the  orbit. 

b.  Another  branch,  anterior  dental , runs  with  the  nerve 
of  the  same  name,  and  supplies  the  incisor  and  canine  teeth. 
This  gives  offsets  to  the  antrum  of  the  maxilla,  and  near 
the  teeth  it  anastomoses  with  the  posterior  dental  artery. 

The  vein , accompanying  the  artery,  communicates  in  front 
with  the  facial  vein  ; and  behind,  with  a plexus  of  veins 
corresponding  with  the  offsets  of  the  internal  maxillary  artery 
in  the  spheno-maxillary  fossa. 


Section  IX. 

DEEP  VESSELS  AND  NERVES  OF  THE  NECIv. 

In  this  Section  are  included  the  deepest  styloid  muscle,  the 
internal  carotid  and  ascending  pharyngeal  arteries,  and  the 
eighth,  ninth,  and  sympathetic  nerves. 

Position. — The  position  of  the  part  is  to  remain  as  before, 
viz.  the  neck  is  to  be  fixed  over  a small  block. 

Dissection. — To  see  the  remaining  styloid  muscle,  the 
posterior  belly  of  the  digastric,  and  the  stylo-hyoid  muscle 
should  be  detached  from  their  origin  and  thrown  down.  At 
this  stage,  a filament  of  the  facial  nerve  may  be  sometimes 
seen  to  perforate  the  digastric  muscle,  and  join  the  glosso- 
pharyngeal nerve  beneath.  The  trunk  of  the  external 
carotid  artery  is  to  be  removed  by  cutting  it  through  where 
the  hypoglossal  nerve  crosses  it,  and  by  dividing  those 
branches  that  have  been  already  examined,  as  well  as,  if  it  is 
necessary,  the  veins  accompanying  the  arteries.  In  cleaning 
the  surface  of  the  stylo-pharyngeus  muscle,  the  glosso-pha- 
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ryngeal  nerve  and  its  branches  may  be  prepared.  The  side 
of  the  jaw  is  still  to  be  drawn  upwards  and  forwards,  as  in 
the  dissection  of  the  submaxillary  region. 

The  stylo-pharyngeus  muscle  resembles  the  other  sty-  styio- 
loid  muscles  in  its  elongated  form.  The  fibres  arise,  from  pbalyngeus‘ 
the  root  of  the  styloid  process  on  the  inner  surface,  and  Origin, 
descend  between  the  superior  and  middle  constrictors  to  be 
inserted  partly  into  the  pharynx,  and  partly  into  the  upper  Insertion, 
border  (hinder  border,  Merkel*)  of  the  thyroid  cartilage. 

The  muscle  lies  below  the  stylo-glossus,  and  between  the  Is  between 
carotid  arteries ; and  the  glossopharyngeal  nerve  turns  arteries, 
over  the  lower  part  of  its  fleshy  belly. 

The  stylo-hyoid  ligament  is  a fibrous  band,  which  extends  stylo-hyoid 
from  the  tip  of  the  styloid  process  to  the  small  cornu  of  the  llgamenc 
os  hyoides . Its  position  is  between  the  stylo-glossus  and  lies  by  side 
stylo-pharyngeus  muscles,  and  over  the  internal  carotid  ?Jpieced" 
artery,  whilst  the  lower  end  is  beneath  the  hyo-glossus 
muscle.  To  the  posterior  border  the  middle  constrictor 
muscle  is  attached.  It  is  frequently  cartilaginous  or  osseous 
in  part  of,  or  in  all  its  extent.  Occasionally  a slip  of  fleshy 
fibres  is  continued  along  it. 

The  INTERNAL  CAROTID  ARTERY  supplies  parts  within  the  Internal 
head,  viz.  the  brain,  and  the  eye  with  its  appendages  ; and  ^tery* 
takes  a circuitous  course  through,  and  along  the  base  of  the 
skull  before  it  terminates  in  the  brain. 

The  part  of  the  arterial  trunk  in  the  base  of  the  skull,  and  Some  parts 
its  offset  to  the  orbit,  have  been  already  examined ; but  the 
parts  in  the  neck  and  the  temporal  bone  remain  to  be 
dissected.  The  branches  of  the  carotid  to  the  brain  are 
described  with  the  encephalon. 

Dissection. — For  the  display  of  the  cervical  part  of  the  Dissection 
artery  there  is  now  but  little  dissection  required,  since  by  t^nedk; m 
detaching  the  styloid  process  at  the  root,  and  throwing  it 
with  its  attached  muscles  to  the  middle  line,  the  internal 
carotid  artery  and  the  jugular  vein  may  be  followed  upwards 
to  the  skull.  Only  a dense  fascia  now  conceals  them,  which 
is  to  be  taken  away  carefully,  so  that  the  branches  of  the 
eighth  and  ninth  nerves  in  contact  with  the  vessels  near 
the  base  of  the  skull  may  not  be  injured.  In  the  fascia, 
and  directed  inwards  over  the  artery  near  the  skull,  are  the 
pharyngeal  branch  of  the  vagus,  and  the  glosso-pharyngeal 
nerve  and  its  branches  ; whilst  the  superior  laryngeal  branch 

* Anatomic  und  Physiologie  des  Menschlichen  Stimm  und  Spraeh 
Organs.  Leipzig,  1857.  Yon  Dr.  Merkel. 
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of  the  vagus  crosses  beneath  the  carotid.  Between  the  vein 
and  artery,  near  the  skull,  are  the  vagus,  hypoglossal,  and 
sympathetic  nerves  ; and  crossing  backwards,  over  or  under 
the  vein,  the  spinal  accessory  nerve.  External  to  the 
position  of  the  vessels  will  be  found  a loop  of  the  first  and 
second  cervical  nerves,  over  the  transverse  process  of  the 
atlas,  which  communicates  with  the  large  ganglion  of  the 
sympathetic  beneath  the  artery,  and  with  the  eighth  and 
ninth  nerves.  Ascending  to  the  cranium,  on  the  inner  side 
of  the  carotid,  is  the  ascending  pharyngeal  artery. 

To  open  the  carotid  canal  in  the  temporal  bone,  and  to 
follow  the  contained  artery  into  the  cranium,  make  a cut 
down  the  side  of  the  skull  in  the  following  manner  : — the 
saw  being  placed  behind  and  below  the  mastoid  process,  cut 
forwards  obliquely  to  the  foramen  spinosum  in  the  wing  of 
the  sphenoid  bone  (to  which  spot  the  side  of  the  skull  has 
been  already  taken  away),  and  let  the  instrument  be  directed 
through  the  stylo-mastoid  foramen  and  the  root  of  the 
styloid  process,  but  rather  external  to  the  jugular  foramen 
and  the  carotid  canal.  When  the  piece  of  detached  bone 
has  been  taken  away,  the  carotid  canal  may  be  opened  with 
the  bone  forceps.  In  dissecting  the  artery  in  the  canal, 
large  and  rather  red  branches  of  the  superior  cervical 
ganglion  of  the  sympathetic  will  be  found  on  it ; and 
with  care  and  a fresh  part  two  small  filaments  may  be 
recognised, — one  from  Jacobson’s  nerve,  joining  the  sympa- 
thetic at  the  posterior  part  of  the  canal ; the  other  from  the 
vidian  nerve,  at  the  front  of  the  canal. 

On  the  piece  of  bone  that  has  been  cut  off,  the  dissector 
may  prepare  very  readily  the  tympanum  with  its  membrane, 
the  chain  of  bones,  and  the  chorda  tympani  nerve. 

The  internal  carotid  artery  springs  from  the  bifurcation  of 
the  common  carotid  trunk.  It  extends  from  the  upper 
border  of  the  thyroid  cartilage  to  the  base  of  the  skull ; then 
through  the  petrous  portion  of  the  temporal  bone  ; and  lastly 
along  the  base  of  the  skull  to  the  anterior  clinoid  process, 
where  it  ends  in  branches  for  the  brain.  This  winding 
course  of  the  artery  may  be  divided  into  three  parts  : — one 
part  in  the  neck,  another  in  the  temporal  bone,  and  a third 
in  the  cranium. 

Cervical  part. — In  the  neck  the  artery  ascends  almost 
vertically  from  its  origin  to  the  carotid  canal,  and  is  in  con- 
tact with  the  pharynx  on  the  inner  side.  Its  depth  from 
the  surface  varies  like  that  of  the  external  carotid  ; and  the 
line  of  the  disgatric  muscle  may  be  taken  as  the  index  of 
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this  difference.  Thus,  below  that  muscle,  the  internal  where  it  is 
carotid  is  contained  in  the  anterior  triangular  space,  being  ^f0e^&cial 
overlapped  by  the  sterno-mastoid,  and  covered  by  the 
common  teguments,  fascia,  and  platysma,  and  is  on  the  same 
level  as  the  external  carotid,  though  farther  back.  But,  but  deep 
above  that  muscle,  the  vessel  is  placed  deeply  beneath  the  above  > 
external  carotid  artery  and  the  parotid  gland,  and  is  crossed 
by  the  styloid  process  and  the  stylo-pharyngeus  muscle,  by 
the  glosso-pharyngeal  nerve  and  its  branches,  and  by  the 
pharyngeal  branch  of  the  vagus  nerve.  Whilst  in  the  neck  resting  on 
the  internal  carotid  lies  on  the  rectus  capitis  anticus  major  longus  colll» 
muscle,  which  separates  it  from  the  vertebrae,  also  on  the 
superior  laryngeal  and  sympathetic  nerves.  Accompanying  with  inter- 
the  artery  is  the  internal  jugular  vein,  which  is  placed  on  the  vein  and^ 
outer  side  ; and  between  the  two  vessels  and  parallel  to  vagus, 
them  is  the  pneumo-gastric  nerve.  This  part  of  the  artery 
remains  much  the  same  in  size  to  the  end,  and  usually  does 
not  furnish  any  branch. 

Part  in  the  temporal  bone . — In  the  carotid  canal  the  tor-  Second  part 
tuous  course  of  the  vessel  commences.  Following  the  bonemP°ral 
winding  of  its  canal,  the  artery  first  ascends  in  front  of  the 
inner  ear  (cochlea  and  tympanum)  ; next  it  is  directed  for- 
wards almost  horizontally  ; and  lastly  it  turns  upwards  into 
the  cranium  opposite  the  foramen  lacerum  (basis  cranii). 

Branches  of  the  sympathetic  nerve  surround  the  carotid  in 
the  temporal  bone. 

Whilst  in  the  temporal  bone  the  artery  supplies  a small  offset  to  the 
branch  to  the  cavity  of  the  tympanum.  tympanum. 

The  cranial  part  of  the  artery  is  described  with  the  base  Third  part, 
of  the  skull  (see  p.  21). 

Peculiarities  in  the  carotid. — The  length  of  the  internal  carotid  Peculiarities 
vessel  varies  in  a given  number  of  bodies,  both  from  difference  in  iu  length, 
the  length  of  the  neck,  and  in  the  point  of  division  of  the  common 
carotid  trunk.  The  course  of  the  vessel  may  be  very  tortuous,  direction, 
instead  of  being  straight. 

It  has  been  already  said  (p.  81),  that  the  internal  carotid  may  and  origin, 
arise  sometimes  from  the  arch  of  the  aorta. 

Further,  this  vessel  may  be  absent  from  the  neck  : in  such  case  Absence, 
the  common  carotid  may  take  its  place,  and  give  the  usual  offsets  of 
the  external  carotid.  In  one  instance  (Quain)  where  the  artery  was 
deficient  in  the  neck,  two  branches  of  the  internal  maxillary  en- 
tered the  skull,  and  formed  by  their  union  a substitute  for  it  in  the 
cranium. 

The  INTERNAL  JUGULAR  VETN  is  continuous  with  the  Internal 
lateral  sinus  of  the  skull,  and  extends  from  the  foramen  Jvlef^lar 
jugulare  to  the  sterno- clavicular  articulation.  At  the  lower  joins  in- 
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part  of  the  neck  it  has  been  seen  to  join  the  subclavian,  to 
form  the  innominate  vein  (p.  80). 

As  far  as  the  thyroid  cartilage  this  vein  accompanies  the 
internal  carotid,  but  below  that  point  it  is  with  the  common 
carotid  artery  ; and  it  lies  on  the  outer  side  of  each.  Its 
contiguity  to  the  artery  is  not  equally  close  in  all  its  extent, 
for  near  the  skull  there  is  a small  interval  between  them, 
containing  the  eighth  and  ninth  nerves ; and  at  the  lower 
part  of  the  neck  there  is  a still  larger  intervening  space,  in 
which  the  pneumogastric  nerve  is  found.  The  size  of  the 
upper  part  of  the  vein  remains  much  the  same  till  near  the 
os  hyoides,  where  it  is  suddenly  increased  by  the  addition  of 
those  branches  of  the  head  and  neck,  corresponding  with 
branches  of  the  external  carotid  artery,  which  do  not  join 
the  external  jugular  vein.  Its  lower  dilatation  and  its  valves 
have  been  before  referred  to,  p.  80. 

The  following  branches  open  into  the  internal  jugular,  viz. 
the  facial,  lingual,  thyroid  (superior),  occipital,  and  pharyn- 
geal ; and  at  the  lower  part  of  the  neck  it  receives  the 
middle  thyroid  vein. 

Sometimes  the  term  internal  cephalic  is  applied  to  the  vein 
between  the  skull  and  the  hyoid  bone  ; whilst  the  name 
internal  jugular  is  given  to  the  part  below  that  bone  and 
the  junction  of  its  large  branches. 

The  ascending  pharyngeal  artery  is  a long  slender  branch 
of  the  external  carotid,  which  arises  near  the  commencement, 
of  that  vessel.  Directed  upwards  on  the  spinal  column 
between  the  internal  carotid  and  the  pharnyx,  the  artery; 
becomes  tortuous  near  the  skull,  and  divides  into  branches 
for  the  pharynx  and  the  cranium.  In  the  neck  the  artery 
gives  some  small  offsets  to  the  surrounding  parts,  viz.  the 
muscles  on  the  vertebrae,  the  nerves,  and  the  lymphatic 
glands  ; and  other  branches  anastomose  with  the  ascending 
cervical  artery. 

а.  The  meningeal  branch  enters  the  cranium  through  the 
foramen  lacerum  (basis  cranii),  and  is  distributed  on  the 
meninges  of  the  middle  fossa  of  the  skull. 

б.  The  pharyngeal  branch , which  is  larger  than  the 
preceding,  turns  inwards  to  the  pharynx,  and  dividing  into 
several  twigs,  supplies  the  muscular  structure  of  the  pharynx, 
the  soft  palate,  and  the  Eustachian  tube.  The  size  of  the 
palatine  branch  depends  upon  that  of  the  inferior  palatine 
branch  of  the  facial  artery  ; it  courses  above  the  upper  con- 
strictor, and  ends  in  branches  that  are  distributed  on  the  front 
and  back  of  the  soft  palate,  beneath  the  mucous  membrane. 
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Th e vein  accompanying  the  pharyngeal  artery  receives  its  vein, 
branches  from  the  cranium  and  the  pharynx,  and  ends  in  the 
internal  jugular  vein. 

Dissection  of  the  eighth  nerve. — By  the  time  the  student  Directions 
has  arrived  at  this  stage  of  the  dissection,  it  will  not  be  eighthUmg 
possible  for  him  to  trace  the  very  minute  filaments  of  the  nerve, 
eighth  nerve  in  the  foramen  jugulare  of  the  skull.  The 
student  is  recommended  therefore  to  omit,  for  the  present, 
all  the  paragraphs  marked  with  an  asterisk.  Afterwards,  if 
a fresh  piece  of  the  skull  can  be  obtained,  in  which  the  nerves 
have  been  hardened  by  spirit,  and  the  bone  softened  by  acid, 
he  may  return  to  the  examination  of  the  parts  that  are  now 
passed  over. 

* In  the  foramen  lacerum. — Supposing  the  dissection  °f  ^0is® e^i(>u 
the  internal  carotid  to  be  made  as  it  is  described  at  page  110,  jugular 
let  the  student  cut  across  with  care  the  jugular  vein  near  foramen* 
the  skull,  and  the  internal  carotid,  if  it  is  necessary.  Let 

him  then  remove,  bit  by  bit,  with  the  bone  forceps,  or  with  a 
scalpel  if  the  part  has  been  softened,  the  ring  of  bone  that 
bounds  externally  the  jugular  foramen,  proceeding  as  far 
forwards  as  the  crest  of  bone  between  the  foramen  and  the 
aperture  of  the  carotid  canal.  Between  the  ring  of  bone  and 
the  coat  of  the  jugular  vein,  is  the  small  auricular  branch  of 
the  pneumo-gastric  nerve,  which  is  directed  backwards  to  an 
aperture  near  the  styloid  process. 

* First  trace  the  pneumo-gastric  and  spinal  accessory  Follow 
nerves  through  the  canal,  by  opening  the  fibrous  sheath  that  gastric  and' 
surrounds  them.  On  the  pneumo-gastric  is  a small  ganglion,  spinal  acces- 
from  which  filaments  are  to  be  sought  passing  to  the  smaller  their*11 
portion  of  the  spinal  accessory  nerve,  and  to  the  ascending  branches  ; 
branch  of  the  upper  cervical  ganglion  of  the  sympathetic ; 

the  auricular  branch,  before  referred  to,  also  takes  origin 
from  this  ganglion.  Two  parts,  large  and  small,  of  the 
spinal  accessory  nerve  should  be  defined  : the  latter  is  to  be 
shown  joining  the  ganglion  of  the  vagus,  and  then  applying 
itself  to  the  trunk  of  that  nerve.  A communication  also 
exists  between  the  two  parts  of  the  spinal  accessory. 

* Next  follow  the  glosso-pharyngeal  nerve  through  the  a^erwards 
foramen,  and  take  away  any  bone  that  overhangs  it.  This  ryngeal 
nerve  presents  two  ganglia  as  it  passes  from  the  skull  : one 
(jugular),  which  is  scarcely  to  be  perceived,  near  the  upper 

part  of  the  tube  of  membrane  that  contains  it  ; the  other, 
much  larger  (petrous),  is  placed  at  the  lower  border  of  the 
petrous  portion  of  the  temporal  bone.  From  the  lower  one,  and  its 
seek  a filament  of  communication  with  the  sympathetic  in  branches- 
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the  neck  ; also  Jacobson’s  nerve,  which  enters  an  aperture 
in,  or  on  one  side  of  the  crest  of  bone  between  the  jugular 
foramen  and  the  carotid  canal.  Sometimes  there  will  exist 
a filament  from  the  lower  ganglion  to  join  the  auricular 
branch  of  the  pneumo-gastric,  and  another  to  end  in  the 
upper  ganglion  of  the  pneumo-gastric  nerve. 

Below  the  foramen  of  exit  from  the  skull,  the  eighth  nerve 
has  been  sufficiently  denuded  by  the  dissection  of  the  in- 
ternal carotid  to  examine  all  its  branches  in  the  neck,  with 
the  exception  of  the  inferior  laryngeal  nerve.  But  the  con- 
nections between  the  eighth,  ninth,  sympathetic,  and  first 
two  spinal  nerves  should  be  traced  out  more  completely  near 
the  skull.  Taking  the  pneumo-gastric  nerve,  it  will  be 
found  to  swell  into  a large  oval  body  (lower  ganglion), 
which  is  closely  united  with  the  hypoglossal,  and  is  con- 
nected by  branches  with  the  other  nerves.  The  hypoglossal 
nerve  communicates  also  with  the  sympathetic  and  the 
spinal  nerves.  Lastly  the  student  should  trace  the  recurrent 
branch  of  the  vagus  from  the  lower  part  of  the  neck  to  the 
larynx. 

The  eighth  cranial  nerve  consists  of  three  distinct 
trunks,  viz.  glosso-pharyngeal,  pneumo-gastric,  and  spinal 
accessory  (Willis),  which  leaves  the  cranium  by  the  foramen 
jugulare  (p.  20).  Outside  the  skull  these  nerves  take 
different  directions  according  to  their  destination  ; thus  the 
glosso-pharyngeal  is  inclined  inwards  to  the  tongue  and 
pharynx ; the  spinal  accessory  passes  backwards  to  the 
sterno-mastoid  and  trapezius  muscles ; and  the  pneumo- 
gastric  nerve  descends  to  the  viscera  of  the  thorax  and 
abdomen. 

The  glosso-pharyngeal  nerve  (fig.  14, *)  is  the  smallest 
of  the  three  trunks,  and  in  the  jugular  foramen  it  is  placed 
somewhat  in  front  of  the  other  two  ; it  lies  in  a groove  in 
the  lower  border  of  the  petrous  part  of  the  temporal  bone. 
In  the  aperture  of  exit  the  nerve  is  marked  by  two 
ganglionic  swellings,  the  upper  one  being  the  jugular,  and 
the  lower  one  the  petrous  ganglion. 

Ganglia. — The  jugular  ganglion , 4,  (gang,  superius)  is  of 
very  small  size,  and  is  situate  at  the  upper  part  of  the  osseous 
groove  that  contains  the  nerve.  It  is  placed  at  the  outer 
aspect  of  the  glosso-pharyngeal  trunk,  and  includes  only 
some  fibrils  of  the  nerve.  The  petrosal  ganglion , 5,  (gang, 
inferius),  is  much  larger  than  the  preceding,  and  encloses  all 
the  fibrils  of  the  nerve.  This  ganglion  is  placed  in  a hollow 
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in  the  lower  border  of  the  temporal  bone,  and  from  it  arise 
the  branches  that  unite  the  glosso-pharyngeal  with  the 
other  nerves. 

After  the  nerve  has  quitted  the  foramen,  it  comes  In  the  neck 
forwards  between  the  jugular  vein  and  the  carotid  artery, 


Fig.  14.* 


and  crossing  inwards  over  the  artery,  reaches  the  lower 
border  of  the  stylo-pharyngeus  muscle.  At  this  spot  the  courses  to 
nerve  becomes  almost  transverse  in  direction  in  its  course  to  th%  *2Ague 
the  pharynx ; it  passes  over  the  stylo-pharyngeus,  and  forms  rynx. 
an  arch  across  thes  ide  of  the  neck  (p.  66),  above  the  superior 
laryngeal  nerve.  Finally  the  nerve  enters  beneath  the  hyo- 
glossus  muscle,  and  ends  in  branches  to  the  pharynx,  the 
tongue,  and  the  tonsil. 

The  branches  of  the  glosso-pharyngeal  may  be  classed  into  Branches  to 
those  connecting  it  with  other  nerves  at  the  base  of  the^0111 
skull,  and  into  those  that  are  distributed  in  the  neck. 

* Diagram  (Bendz)  of  the  eighth  nerve,  1.  Glosso-pharyngeal  trunk. 

2.  Vagus.  3.  Spinal  accessory.  4.  Jugular  ganglion.  5.  Petrosal 
ganglion.  " 6.  Jacobson’s  nerve.  7.  Root  ganglion  of  vagus.  8.  Its 
auricular  branch.  9.  Trunk  ganglion  of  vagus.  10.  Branch  joining 
the  petrosal  and  upper  ganglion  of  the  vagus.  11.  Small  part  of 
spinal  accessory.  12.  Chief  part  of  spinal  accessory.  13.  Pharyn- 
geal branch  of  vagus.  14.  Superior  laryngeal  branch  of  vagus. 

i 2 
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Connecting  branches .* — These  arise  chiefly  from  the  pe- 
trosal ganglion,  and  in  this  set  is  the  tympanic  nerve. 

1.  *A  filament  ascends  from  the  sympathetic  nerve  in  the 
neck  to  join  the  petrosal  ganglion.  Sometimes  there  is  a fila- 
ment given  from  the  ganglion  to  the  auricular  branch  of  the 
vagus,  as  well  as  to  the  upper  ganglion  of  that  nerve. 

2.  *The  tympanic  branch  (fig.  14,  6 ) (nerve  of  Jacobson) 
enters  the  aperture  in  the  ridge  of  bone  between  the  jugular 
and  the  carotid  foramen,  and  ascends  by  a special  canal  to 
the  inner  wall  of  the  tympanum,  where  it  ends  in  branches. 
Its  distribution  is  given  with  the  anatomy  of  the  tympanum 
of  the  ear. 

3.  Connecting  branch  of  the  facial  nerve. — This  pierces 
the  digastric  muscle,  and  joins  the  trunk  of  the  glosso- 
pharyngeal, below  the  petrosal  ganglion  : it  is  not  always 
present. 

Branches  for  Distribution. — In  the  neck  the  branches  are 
furnished  chiefly  to  the  tongue  and  the  pharynx,  but  they 
are  also  united  with  other  nerves. 

1.  Carotid  branches  surround  the  artery  of  that  name, 
and  communicate  on  it  with  the  pharyngeal  branch  of  the 
vagus,  and  with  the  sympathetic  nerve. 

2.  Some  muscular  branches  enter  the  stylo-pharyngeus, 
whilst  the  nerve  is  in  contact  with  it. 

3.  Branches  to  the  pharynx  form  the  pharyngeal  plexus 
by  uniting  with  nerves  from  the  sympathetic  and  vagus. 

4.  The  tonsillitic  branches  supply  the  tonsil  and  the 
arches  of  the  soft  palate.  On  the  former  they  end  in  a 
kind  of  plexus — circulus  tonsillaris. 

5.  Lingual  branches. — The  terminal  branches  of  the  nerve 
supply  the  root  and  the  posterior  part  of  the  tongue,  as 
well  as  the  lateral  surface.  The  distribution  of  these  is 
described  with  the  tongue  (Section  1 5). 

The  pneumo-gastric  nerve  (fig.  14,  2)  (vagus  nerve)  is 
the  largest  of  the  three  trunks  of  the  eighth  cranial  nerve 
(Willis),  and  occupies  the  same  sheath  of  dura  mater  as  the 
spinal  accessory  in  the  jugular  foramen.  In  the  foramen  it 
has  a distinct  ganglion  (gang,  of  the  root),  to  which  the 
smaller  part  of  the  spinal  accessory  nerve  is  connected. 

When  the  nerve  has  escaped  from  the  foramen,  it  receives 
the  small  part  of  the  spinal  accessory,  and  swells  into  a 
large  ganglion  (gang,  of  the  trunk).  Here  the  nerve  lies 
between  the  carotid  artery  and  the  jugular  vein,  and 
communicates  with  the  several  nerves  at  this  part.  To 
reach  the  thorax,  the  vagus  descends  almost  vertically 
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between  the  internal  jugular  vein  and  the  internal  and  courses  to 
common  carotid  arteries,  and  enters  that  cavity,  on  the  the  thorax, 
right  side,  by  crossing  over  the  subclavian  artery. 

Ganglia. — The  ganglion  of  the  root  (gang,  superius),  7,  is  Onegang- 
of  a greyish  colour,  and  in  texture  is  like  the  ganglion  on  ^men 
the  large  root  of  the  fifth  nerve.  The  small  branches  of  the 
vagus  in  the  foramen  jugulare  come  from  this  ganglion. 

The  ganglion  of  the  trunk  (gang,  inferius),  9,  is  cylindrical 
in  form,  is  reddish  in  colour,  and  is  nearly  an  inch  in  another 
length.  It  communicates  with  the  hypoglossal,  spinal,  and 
sympathetic  nerves.  All  the  intrinsic  fibres  of  the  trunk  of 
the  nerve  are  surrounded  by  the  ganglionic  substance,  but 
those  derived  from  the  spinal  accessory  nerve,  16,  pass  by 
the  ganglion  without  being  inclosed  in  it. 

The  same  arrangement  may  be  made  of  the  branches  of  Branches 
the  pneumo-gastric  in  the  neck,  as  was  adopted  for  the 
branches  of  the  glosso-pharyngeal,  viz.  into  those  uniting  it 
with  other  nerves,  and  those  that  are  distributed  to  the 
parts  around. 

Connecting  Branches. — Branches  of  communication  arise  to  unite  with 
from  both  the  ganglion  of  the  root  and  the  ganglion  of  the  others  * 
trunk  of  the  nerve. 

From  the  ganglion  of  the  root. — One  or  two  short  spinal  acces- 
filaments  unite  this  ganglion  with  the  spinal  accessory  nerve,  pathetic^' 
and  a branch  of  the  sympathetic  nerve  in  the  neck  enters  the  giosso- 
ganglion.  Occasionally  there  is  an  offset,  10,  to  join  the  p 
lower  (petrosal)  ganglion  of  the  glosso-pharyngeal  nerve. 

Its  chief  branch  is  the  following  : — 

* The  auricular  branch , 8,  traverses  the  substance  of  the  auricular 
temporal  bone,  and  reaches  the  outer  ear,  on  which  it  is  branch » 
distributed.  This  little  nerve  arises  from  the  ganglion,  and 
crosses  the  jugular  fossa  to  enter  an  aperture  near  the  root 

of  the  styloid  process.  Its  farther  course  to  the  outer  ear 
will  be  described  with  the  anatomy  of  the  ear. 

* b.  From  the  ganglion  of  the  trunk.  — This  ganglion  is  with  ninth, 
connected  intimately  with  the  hypo-glossal  nerve.  Other  thetkTspmal 
branches  pass  between  it  and  the  upper  ganglion  of  the  nerves, 
sympathetic,  15,  and  between  it  and  the  loop  of  the  first 

two  cervical  nerves. 

Branches  for  Distribution. — These  cervical  branches  arise  Branches  to 
from  the  inner  side  of  the  nerve,  and  are  directed  to  the  supply 
middle  line  of  the  body,  to  supply  the  pharynx,  the  larynx, 
and  the  heart. 

1.  The  pharyngeal  branch , 13,  is  an  offset  from  the  upper  pharynx 
part  of  the  ganglion  of  the  trunk  of  the  pneumo-gastric,  and 
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terminates,  as  the  name  expresses,  in  the  pharynx.  The 
nerve  is  directed  inwards  over  the  internal  carotid  artery, 
and  joins  the  branches  of  the  glosso-pharyngeal  nerve  on 
that  vessel.  Finally  it  courses  to  the  side  of  the  middle 
constrictor  muscle,  and  communicates  with  branches  of 
the  glosso-pharyngeal,  superior  laryngeal,  and  sympathetic 
' nerves,  to  form  the  pharyngeal  plexus  of  the  same  side. 
This  plexus  is  opposite  the  middle  constrictor,  and  branches 
are  furnished  by  it  to  the  muscles,  and  to  the  pharyngeal 
mucous  membrane  between  the  tongue  and  the  hyoid  bone. 

2.  The  superior  laryngeal  nerve , 14,  is  much  larger  than 
the  preceding  branch,  and  arises  from  the  middle  of  the 
ganglion  of  the  trunk  of  the  vagus.  From  this  spot  the 
nerve  inclines  obliquely  inwards  beneath  the  internal 
carotid  artery,  and  reaches  the  larynx  opposite  the  interval 
between  the  hyoid  bone  and  the  thyroid  cartilage.  The 
nerve  then  perforates  the  thyro-hyoid  membrane,  and  is 
distributed  to  the  mucous  membrane  of  the  larynx.  (See 
u Larynx.”)  In  the  neck  it  furnishes  branches  to  the 
thyroid  body,  and  the  following  offset  to  one  laryngeal 
muscle  and  the  pharynx. 

a.  The  external  laryngeal  branch  arises  in  the  neck 
beneath  the  internal  carotid  artery.  Taking  a course 
similar  to  that  of  the  superior  laryngeal  nerve,  but  below  it, 
this  branch  reaches  the  side  of  the  larynx,  and  gives  offsets 
to  the  pharyngeal  plexus.  Finally,  the  nerve  is  continued 
beneath  the  sterno-thyroideus,  to  supply  the  crico-thyroid 
muscle  and  the  thyroid  body.  Near  its  origin  this  branch 
communicates  with  the  sympathetic  nerve  (superficial  cardiac 
branch). 

3.  Cardiac  branches. — Some  small  cardiac  nerves  arise 
from  the  pneumo-gastric  at  the  upper  part  of  the  neck,  and 
join  cardiac  branches  of  the  sympathetic.  At  the  lower 
part  of  the  neck,  on  each  side,  there  is  a single  cardiac 
nerve  : — that  of  the  right  side  enters  the  chest,  and  joins 
one  of  the  deep  nerves  to  the  heart  from  the  sympathetic ; 
and  on  the  left  side  the  corresponding  nerve  terminates  in 
the  superficial  cardiac  plexus  of  the  thorax. 

4.  The  inferior  laryngeal  or  recurrent  nerve  of  the  right 
side  leaves  the  pneumo-gastric  trunk  opposite  the  subclavian 
artery,  and  winding  round  that  vessel,  takes  an  upward 
course  in  the  neck  to  the  larynx.  To  reach  its  destination, 
the  nerve  ascends  beneath  the  common  carotid  and  inferior 
thyroid  arteries,  and  then  between  the  trachea  and  the 
oesophagus.  At  the  larynx  it  enters  beneath  the  ala  of  the 
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thyroid  cartilage,  and  it  will  he  afterwards  traced  into 
the  interior.  The  following  branches  arise  from  it  : — 

a . Some  cardiac  branches  leave  this  nerve  as  it  turns  it  has 
round  the  subclavian  artery ; these  enter  the  thorax,  and  heart,heS  t0 
join  the  cardiac  nerves  of  the  sympathetic. 

b.  Muscular  branches  spring  from  the  recurrent  nerve  to  trachea, 
whilst  it  lies  between  the  trachea  and  the  oesophagus,  and  are  a1^  oesoPha- 
distributed  to  both  those  tubes.  Near  the  larynx  also  some 
filaments  are  furnished  to  the  inferior  constrictor  muscle. 

On  the  left  side  of  the  body  the  recurrent  nerve  arises  in  Left  recur- 
the  thorax,  opposite  the  arch  of  the  aorta,  around  which  it  rent  nerve- 
bends.  In  the  neck  its  position  is  between  the  trachea  and 
the  oesophagus,  as  on  the  right  side. 

The  SPINAL  ACCESSORY  NERVE  (fig.  14,  3)  passes  through  Spinal  acees- 
the  foramen  jugulare  with  the  pneu mo-gastric,  but  is  not  sory 
marked  by  any  ganglion  while  in  the  foramen.  This  nerve  has  two 
is  constructed  of  two  parts,  viz.  accessory  to  the  vagus,  and  paits 
spinal,  which  have  different  origins  and  distributions.  (See 
Origin  of  the  cranial  nerves.) 

The  part  accessory  to  the  vagus , 11,  is  the  smaller  of  the  accessory  to 
two,  and  finally  blends  with  the  vagus  beyond  the  skull.  vagus 
In  the  foramen  of  exit  from  the  skull,  it  lies  close  to  the  in  foramen, 
vagus  ; and  here  it  joins  the  upper  ganglion  of  that  nerve 
by  one  or  two  filaments. 

Having  passed  through  the  foramen,  this  part  is  applied  Below 
to  the  vagus ; it  is  then  continued  over  the  lower  ganglion 
of  that  nerve,  and  blends  with  the  trunk  of  the  vagus  only 
beyond  the  ganglion,  16.  It  gives  offsets  to  join  the  how  ends- 
pharyngeal  and  upper  laryngeal  branches  of  the  vagus  ; and 
according  to  Bendz,  offsets  from  it  may  be  traced  into  many 
other  branches  of  the  same  nerve. 

The  spinal  part  (fig.  14,  12)  is  much  larger,  is  round  and  Spinal  part 
cord-like,  and  is  connected  with  the  smaller  piece  whilst  it  m foramen- 
is  passing  through  the  foramen  jugulare. 

Beyond  the  foramen  the  nerve  takes  a backward  course  in  the  neck, 
through  the  sterno-mastoid  muscle,  and  across  the  side  of  crosses  to 
the  neck  to  the  trapezius  muscle.  At  first  it  is  somewhat  trapezius, 
concealed  by  the  jugular  vein,  but  it  then  passes  either  over 
or  under  that  vessel,  to  take  the  course  above  indicated. 

The  connections  of  the  nerve  beyond  the  sterno-mastoideus 
have  been  already  examined  (p.  59). 

This  nerve  furnishes  muscular  offsets  to  the  sterno-  Supplies 
mastoideus  and  the  trapezius.  ^ ^ - , 

The  HYPOGLOSSAL  NERVE  (ninth  of  Willis),  after  passing  Ninth  nerve 
from  the  cranium  by  the  anterior  condyloid  foramen,  lies 
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deeply  beneath  the  internal  carotid  artery  and  the  jugular 
vein.  It  then  conies  forwards  between  the  vein  and  the 
artery,  turning  round  the  outer  side  of  the  vagus,  to  which 
it  is  intimately  united.  The  nerve  next  descends  in  the 
neck,  and  becomes  superficial  below  the  digastric  muscle  in 
the  anterior  triangular  space.  From  this  spot  the  nerve  is 
directed  inwards  to  the  tongue  and  its  muscles. 

The  branches  of  this  nerve  are  furnished  to  the  muscles 
on  the  fore  part  of  the  neck,  and  to  the  muscular  substance 
of  the  tongue  ; but  there  are  also  some  branches  joining  it 
with  other  nerves  near  the  skull  to  be  now  considered. 

Connecting  branches. — a.  Near  the  skull  the  hypoglossal 
is  connected  by  branches  with  the  vagus  nerve,  the  two 
being  almost  inseparably  united. 

b.  Rather  lower  down  the  nerve  has  connecting  offsets 
with  the  sympathetic,  and  with  the  loop  of  the  first  two 
spinal  nerves. 

The  cervical  branches  for  distribution  to  parts  around  are 
included  in  the  description  of  the  dissections  of  the  neck,  the 
submaxillary  region,  and  the  tongue. 

Dissection. — The  small  rectus  capitis  lateralis  muscle, 
between  the  transverse  process  of  the  atlas  and  the  base  of 
the  skull,  is  now  to  be  more  completely  cleaned.  At  its 
inner  border  the  anterior  branch  of  the  first  cervical  nerve, 
which  joins  in  the  loop  of  the  atlas,  is  to  be  found. 

The  rectus  capitis  lateralis  (fig.  23,  5)  is  a small  thin 
muscle,  which  is  the  representative  of  an  intertransverse 
muscle.  It  arises  from  the  anterior  process  (parapophysis), 
and  the  tip  of  the  united  transverse  processes  of  the  atlas  ; 
and  is  inserted  into  the  jugular  eminence  of  the  occipital 
bone.  On  the  anterior  surface  rests  the  jugular  vein  ; and 
in  contact  with  the  posterior  is  the  vertebral  artery.  To 
the  inner  side  is  the  anterior  primary  branch  of  the  first 
cervical  nerve. 

Dissection. — For  the  purpose  of  tracing  backwards  the 
anterior  branch  of  the  first  cervical  nerve  to  its  ganglion, 
divide  the  rectus  lateralis  muscle,  observing  the  branch  of 
nerve  to  it ; then  cut  off  the  end  of  the  lateral  mass  of  the 
atlas,  and  remove  the  vertebral  artery,  so  as  to  bring  into 
view  the  nerve  as  it  lies  on  the  first  vertebra. 

The  anterior  primary  branch  of  the  first  or  sub-occipital 
nerve  is  slender  in  size,  and  arises  from  the  common  trunk 
on  the  neural  arch  of  the  atlas.  From  that  origin  it  is 
directed  forwards  on  the  arch,  beneath  the  vertebral  artery, 
to  the  inner  side  of  the  rectus  lateralis.  Here  the  nerve 
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bends  down  in  front  of  the  lateral  mass,  and  forms  a loop 
by  uniting  with  the  second  cervical  nerve.  Branches  pass 
between  this  loop  and  the  vagus,  hypoglossal,  and  sympa- 
thetic nerves.  As  the  nerve  passes  forwards  it  supplies  the 
rectus  lateralis  muscle,  and  sends  a filament  along  the  side 
of  the  vertebral  artery. 

Sympathetic  Nerve.  — In  the  neck  the  sympathetic 
nerve  consists,  on  each  side,  of  a gangliated  cord,  which  lies 
close  to  the  vertebral  column,  and  is  continuous  with  the 
similar  cord  in  the  thorax.  On  this  part  of  the  nerve  are 
three  ganglia  : — one  near  the  skull,  another  on  the  neck  of  * 

the  first  rib,  and  a third  midway  between  the  two  ; these 
are  named  respectively  superior,  inferior,  and  middle  gan- 
glion. From  the  ganglia  proceed  some  branches  that  are 
connected  with  the  spinal  and  most  of  the  cranial  nerves, 
and  other  branches  that  are  distributed  to  viscera. 

Besides  the  ganglia  above  mentioned,  there  are  other  other  gang- 
ganglionic  masses  in  the  head  and  neck,  in  connection  with  nerve. ^ fifth 
the  three  trunks  of  the  fifth  nerve. 

Dissection . — To  dissect  the  branches  of  the  sympathetic  Dissection  of 
nerve  requires  greater  care  than  is  necessary  in  following 
the  white-fibred  nerves,  for  they  are  softer,  more  easily  torn,  upper 
and  generally  of  smaller  size.  In  the  neck  the  ganglia  and  ^an^ll0n- 
their  branches  are  already  partly  prepared,  and  will  there- 
fore require  only  the  following  additional  dissection  to  bring 
them  into  view  : — the  carotid  artery  and  jugular  vein 
having  been  already  cut  through,  the  upper  ganglion  will  be 
seen  by  raising  the  trunks  of  the  eighth  and  ninth  nerves, 
and  cutting  through  the  branches  that  unite  these  to  the 
loop  of  the  atlas.  If  it  is  thought  necessary,  the  two 
cranial  nerves  may  be  cut  across  close  to  the  skull.  The 
several  branches  of  the  ganglion  should  be  traced  upwards, 
inwards,  and  outwards. 

The  dissector  has  already  seen  the  middle  ganglion  on  or  Middle 
near  the  inferior  thyroid  artery,  and  has  to  trace  out  now  its 
branches. 

To  obtain  a view  of  the  inferior  ganglion,  the  greater  part  and  inferior 
of  the  first  rib  is  to  be  taken  away,  and  a part  of  the  sub-  gangll0U- 
clavian  artery  is  to  be  removed,  without  however  destroying 
the  fine  nerves  that  pass  over  it.  Of  course  the  clavicle  is 
supposed  not  to  be  in  position.  The  ganglion  is  placed  on 
the  neck  of  the  first  rib  ; its  branches  are  large,  and  are 
easily  followed  to  the  vertebral  artery,  the  spinal  nerves,  and 
the  thorax. 
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The  superior  cervical  ganglion  is  the  largest  of  the 
cervical  ganglia,  and  is  of  a reddish  grey  colour.  Of  a fusi- 
form shape,  it  is  as  long  as  two  cervical  vertebrse  (second 
and  third),  and  is  placed  on  the  rectus  capitis  anticus  major 
muscle,  beneath  the  carotid  artery  and  the  cranial  nerves 
in  connection  with  it.  Branches  connect  the  ganglion  with 
other  nerves,  and  some  are  distributed  to  the  bloodvessels, 
the  pharynx,  and  the  heart. 

Connecting  branches  unite  the  sympathetic  with  both  the 
spinal  and  the  cranial  nerves. 

With  the  spinal  nerves . — The  four  highest  spinal  nerves 
have  branches  of  communication  with  the  upper  ganglion  of 
the  sympathetic  ; but  the  branch  to  the  fourth  spinal  nerve 
may  come  from  the  cord  connecting  the  upper  to  the  next 
ganglion. 

With  the  cranial  nerves. — Near  the  skull  the  trunks  of 
the  vagus  (its  lower  ganglion)  and  hypoglossal  nerves  are 
joined  by  branches  of  the  sympathetic.  In  the  foramen 
jugulare  also,  both  the  petrosal  ganglion  of  the  glosso- 
pharyngeal and  the  ganglion  of  the  root  of  the  vagus  receive 
small  filaments,  one  to  each,  from  an  ascending  offset  of  the 
ganglion. 

Communications  are  formed  with  other  cranial  nerves  by 
means  of  the  offset  continued  upwards  from  the  ganglion 
into  the  carotid  canal. 

Branches  for  Distribution. — This  set  of  branches  is  more 
numerous  than  the  preceding,  and  the  nerves  are  of  larger 
size. 

1.  Branches  for  bloodvessels  (nervi  molles).  These  nerves 
proceed  to  the  external  carotid  artery,  and  ramify  on  its 
branches,  forming  plexuses  on  the  vessels,  which  have  the 
same  name  as  the  arteries  they  surround.  Some  small 
ganglia  are  occasionally  found  on  these  ramifying  branches. 
By  means  of  the  plexus  on  the  facial  artery  the  submaxillary 
ganglion  communicates  with  the  sympathetic  ; and  through 
the  plexus  on  the  internal  maxillary  artery  the  otic  ganglion 
is  supplied  with  a similar  communication. 

With  these  nerves  may  be  described  another  offset  of  the 
ganglion  to  the  internal  carotid  artery  and  its  branches. 
This  offset  ascends  from  the  upper  part  of  the  ganglion,  of 
which  it  appears  to  be  a continuation.  Near  the  skull  it 
divides  into  two  pieces,  which  enter  the  canal  for  the  carotid 
artery,  one  on  each  side  of  that  vessel,  and  are  continued, 
forming  secondary  plexuses  on  the  ophthalmic  and  cerebral 
arteries,  to  the  eyeball  and  the  pia  mater  of  the  brain.  In 
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the  carotid  canal  communications  are  formed  with  the 
tympanic  nerve  (p.  116)  and  with  the  spheno-palatine 
ganglion  (p.  150)  ; the  former  being  placed  near  the  lower, 
and  the  latter  near  the  upper  opening  of  the  canal.  The 
communications  and  plexuses  that  these  nerves  form  in  their 
course  to  the  base  of  the  brain  are  described  at  p.  21. 

2.  The  pharyngeal  nerves  pass  inwards  to  the  side  of  the  ^J^haryn^ 
pharynx,  where  they  join  in  the  pharyngeal  plexus  with  the  g 

other  pharyngeal  branches  of  the  eighth  cranial  nerve. 

Cardiac  nerves. — The  cardiac  nerves  enter  the  thorax  to  to  cardiac 
join  in  the  cardiac  plexuses  of  the  heart.  There  are  three  Plexuses* 
cardiac  nerves  on  each  side,  viz.  superior,  middle,  and  infe- 
rior, each  taking  its  name  from  the  ganglion  of  which  it  is 
an  offset. 

3.  The  superior  or  superficial  cardiac  nerve  of  the  right  One  nervo 
side  continues  through  the  neck  behind  the  sheath  of  the  piexu? 
carotid  vessels,  and  enters  the  thorax  beneath,  or  in  front  of 

the  subclavian  artery.  In  some  bodies  this  nerve  ends  in  joins  others 
the  neck  by  joining  one  of  the  other  cardiac  nerves.  In  the  ln  neck‘ 
neck  the  nerve  is  connected  with  the  cardiac  branch  of  the 
vagus,  with  the  external  laryngeal,  and  with  the  recurrent 
nerve. 

The  middle  cervical  ganglion  (gang,  thyroideum)  is  of  Middle 
small  size,  and  is  situate  opposite  the  fifth  cervical  vertebra,  gangllon* 
usually  on  or  near  the  inferior  thyroid  artery.  It  is  of  a situation, 
roundish  shape,  and  lies  beneath  the  great  cervical  vessels. 

Its  branches  are  the  following  : — 

Connecting  branches  with  the  spinal  nerves  pass  outwards,  is  joined  to 
and  sink  between  the  borders  of  the  longus  colli  and  anterior  ^ves 
scalenus  to  join  the  fifth  and  sixth  cervical  nerves. 

Branches  for  Distribution.  — These  consist  of  nerves  to  the  a^gegve?z 
thyroid  body,  together  with  the  middle  cardiac  nerve. 

1.  The  thyroid  branches  ramify  around  the  inferior  thyroid 
thyroid  artery,  and  end  in  the  thyroid  body  ; they  join  the  biauches 
external  laryngeal  and  recurrent  laryngeal  nerves. 

2.  The  middle  or  great  cardiac  nerve  descends  to  the 
thorax  across  the  subclavian  artery  ; its  termination  in  the 
cardiac  plexus  will  be  seen  in  the  chest.  In  the  neck  it 
communicates  with  the  upper  cardiac  and  recurrent  laryngeal 
nerves. 

The  inferior  cervical  ganglion  is  irregular  in  shape,  ^fenor^ 
and  occupies  the  interval  between  the  first  rib  and  the  g 
lateral  mass  of  the  last  cervical  vertebra,  its  position  being 
internal  to  the  superior  intercostal  artery.  Oftentimes  it  is  on  neck  of 
extends  in  front  of  the  neck  of  the  rib,  and  joins  the  first  filstllb- 
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swelling  of  the  knotted  cord  in  the  thorax.  One  or  two 
filaments  around  the  trunk  of  the  subclavian  artery  likewise 
connect  these  ganglia,  and  supply  filaments  to  that  blood- 
vessel. Its  branches  are  very  similar  to  those  of  the  other 
ganglia. 

1.  Connecting  branches  join  the  last  two  cervical  nerves. 
Other  nerves  accompany  the  vertebral  artery  in  its  canal, 
forming  a plexus — vertebral , around  it,  and  communicate 
with  the  spinal  nerves  as  high  as  the  fourth. 

2.  Only  one  branch  for  distribution,  the  inferior  cardiac 
nerve , issues  from  the  lower  ganglion.  It  lies  beneath  the 
subclavian  artery,  joining  in  that  position  the  recurrent 
laryngeal  nerve,  and  enters  the  thorax  to  terminate  in  the 
deep  cardiac  plexus  behind  the  arch  of  the  aorta. 

Directions. — The  remains  of  the  right  half  of  the  head 
and  neck  should  be  carefully  preserved  during  the  time 
occupied  in  the  examination  of  the  left  half. 


Section  X. 

DISSECTION  OF  THE  LEFT  SIDE  OF  THE  NECK. 

Directions. — In  repeating  the  dissection  of  the  left  half  of 
the  neck,  the  differences  observable  between  it  and  the  right 
side  are  specially  to  be  studied.  When  the  description  of 
the  right  side  will  suffice,  reference  will  be  made  to  it. 

After  the  neck  has  been  made  tense  over  a narrow  block, 
the  anterior  triangle  and  the  anterior  part  of  the  neck  are  to 
be  prepared  as  on  the  opposite  side.  The  description  of  the 
right  side  (p.  63)  is  to  be  used  for  both  those  regions,  for 
the  sterno-mastoideus,  and  for  the  depressor  muscles  of 
the  hyoid  bone. 

Next  the  scaleni  muscles  and  the  subclavian  vessels  are 
to  be  taken.  The  dissection  and  description  of  those  parts 
on  the  right  side  (p.  69),  will  serve  for  these  on  the  left, 
except  that  the  student  will  meet  on  the  left  side  with  the 
thoracic  duct.  This  little  tube  will  be  seen  in  connection 
with  the  part  of  the  subclavian  artery  internal  to  the 
scalenus  muscle,  and  crossing  in  front  of  the  scalenus  to 
join  the  subclavian  vein.  On  this  side,  too,  the  clavicle 
may  remain  articulated. 

The  left  subclavian  artery  arises  from  the  arch  of  the 
aorta,  instead  of  from  an  innominate  trunk,  and  ascends 


LEFT  SUBCLAVIAN  ARTERY. 


125 


thence  over  the  first  rib  in  its  course  to  the  upper  limb. 

With  this  difference  on  the  two  sides  in  the  origin  of  the  differs  much 
subclavian, — the  one  vessel  beginning  opposite  the  sterno-  s^^iavfan 
clavicular  articulation,  the  other  in  the  thorax, — it  is 
evident  that  the  length  and  connections  of  the  part  of  the 
artery  on  the  inner  side  of  the  scalenus  must  vary  much  on 
opposite  sides. 

First  part. — The  part  of  the  artery  internal  to  the  ante-  in  the  first 
rior  scalenus  is  much  longer  on  the  left  than  the  right  side,  j^tent  ltS 
and  is  almost  vertical  in  direction,  instead  of  being  horizon- 
tal like  its  fellow.  Moreover,  after  it  leaves  the  chest  it  is 
deeply  placed  in  the  neck,  near  the  spine  and  the  oesophagus, 
and  does  not  rise  so  high  above  the  first  rib  as  the  right 
subclavian.  Between  the  artery  and  the  surface  are  the  Connections 
same  parts  as  are  superficial  to  the  right  vessel,  viz.  the  funding 
common  teguments  and  deep  fascia,  with  the  sterno-mastoid,  Parts- 
hyoid,  and  thyroid  muscles.  Behind  the  vessel  is  the 
longus  colli  muscle,  with  the  inferior  ganglion  of  the  sym- 
pathetic. To  the  inner  side  are  the  oesophagus  and  the 
thoracic  duct ; and  the  pleura  is  in  contact  with  the  anterior 
and  outer  parts.  Its  connections  lower  in  the  chest  are 
described  in  the  dissection  of  the  thorax. 

The  pneumo-gastric  nerve  is  in  connection  with  this  part  Position  of 
of  the  artery,  but  its  position  is  parallel  to  the  vessel  instead  vagus 
of  across  it  as  on  the  right  side.  The  internal  jugular  vein,  and  internal 
in  like  manner,  is  parallel  to  the  artery  for  a short  distance,  Jtl^lar  vem 
and  superficial  to  it.  Accompanying  also  the  subclavian 
artery  are  the  cardiac  branches  of  the  sympathetic,  which 
course  along  the  side  of  the  vessel  to  the  chest. 

The  second  and  third  parts  of  the  artery,  viz.  beneath  and  Rest  of  the 
beyond  the  scalenus,  are  nearly  the  same  as  on  the  right  artery* 
side  ; but  the  student  must  note  for  himself  the  variations 
that  may  exist  in  the  connections. 

The  branches  of  this  artery  resemble  so  closely  those  of  Branches 
the  right  trunk,  that  one  description  will  serve  for  both.  thosTof6 
It  may  be  remarked,  that  the  superior  intercostal  of  the  left  right  vessel, 
side  is  usually  internal  to,  instead  of  beneath  the  scalenus  ; 
in  other  words,  this  branch  arises  sooner  (see  p.  73). 

The  thoracic  duct  conveys  the  chyle  and  lymph  of  Thoracic 
the  greater  part  of  the  body  into  the  venous  circulation.  ducfc 
Escaping  from  the  thorax  between  the  subclavian  artery  and  comes  from 
the  oesophagus,  the  duct  ascends  in  the  neck  as  high  as  the  the  thorax 
seventh  or  sixth  cervical  vertebra.  At  the  spot  mentioned 
as  its  highest  extent,  the  duct  arches  outwards  above  the 
subclavian  artery,  and  in  front  of  the  scalenus  muscle  and 
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the  phrenic  nerve,  to  open  into  the  subclavian  vein  close  to 
its  union  with  the  internal  jugular  vein.  Double  valves, 
like  those  of  the  veins,  are  present  in  the  interior  of  the 
tube  ; and  two  guard  the  opening  into  the  posterior  part  of 
the  vein,  to  prevent  the  passage  of  the  blood  into  it. 
Commonly  the  upper  part  of  the  duct  is  divided  ; and  there 
may  be  separate  openings  into  the  large  vein,  corresponding 
with  those  divisions. 

Structure. — This  tube  is  formed  of  three  coats  like  the 
vessels,  viz.  inner,  middle,  and  outer.  The  inner  is  an 
elastic  reticulate  layer  of  longitudinal  fibres  covered  by 
epithelium ; the  middle  is  muscular  and  elastic  with 
transverse  fibres  ; and  the  outer  is  constructed  chiefly  of 
fibrous  tissues  arranged  longitudinally. 

Examine  next  the  brachial  and  cervical  plexuses,  using 
the  description  of  the  right  side  (p.  7 6). 

Common  carotids. — On  opposite  sides  these  vessels  have 
differences  like  those  between  the  right  and  left  subclavian, 
left  carotids,  arteries  ; for  on  the  left  side  the  vessel  arises  alone,  and 
from  the  arch  of  the  aorta,  and  is  therefore  deep  in  the 
chest  and  longer  than  the  right.  The  part  of  the  artery 
between  its  origin  and  the  upper  piece  of  the  sternum  will 
be  seen  in  the  dissection  of  the  thorax. 

Beyond  the  sterno-clavicular  articulation  the  vessels,  on 
both  sides,  so  nearly  resemble  one  another  that  the  same 
description  will  serve  for  the  two  (p.  79).  It  must  be 
difference  in  remarked  however  that,  on  the  left  side,  the  jugular  vein 
and  the  pneumo-gastric  nerve  are  much  nearer  to  the 
accompanying  artery  than  on  the  right  side,  and  are  placed 
over  the  artery  in  the  lower  third  of  the  neck.* 

The  thyroid  body  is  a soft  reddish  mass,  which  is  situate 
opposite  the  upper  part  of  the  trachea.  It  consists  of  two 
lobes,  one  on  each  side,  which  are  united  by  a narrow  piece 
across  the  front  of  the  windpipe.  The  connecting  piece, 
about  half  an  inch  in  depth,  is  named  the  isthmus , and  is 
placed  opposite  the  second  and  third  rings  of  the  air  tube. 
Each  lobe  is  somewhat  conical  in  shape,  with  the  smaller 
Connections  end  upwards,  and  is  about  two  inches  in  length.  It  is  inter- 
posed between  the  windpipe  and  the  sheath  of  the  common 
carotid  artery,  and  is  covered  by  the  sterno-thyroid,  sterno- 
hyoid, and  omo-hyoid  muscles.  The  extent  of  the  lobe 
depends  upon  variations  in  its  size  ; but  usually  the  lateral 
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* Sometimes  these  differences  will  he  reversed — the  vein  and  nerve 
being  over  the  artery  on  the  right  side,  and  away  from  it  on  the  left. 
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piece  reaches  as  high  as  the  ala  of  the  thyroid  cartilage,  arid 
as  low  as  the  sixth  ring  of  the  trachea. 

From  the  upper  part  of  the  thyroid  body,  and  most 
commonly  from  the  left  lobe,  there  is  occasionally  found  a 
conical  piece — pyramid,  ascending  towards  the  hyoid  bone, 
to  which  it  is  connected  by  a fibrous  band.  Sometimes  this 
part  is  attached  to  the  hyoid  bone  by  a slip  of  muscle,  the 
levator  glandulce  thyreoidece  of  Scemmerring. 

This  body  is  of  a brownish  red  or  purple  hue,  is  granular 
in  texture,  and  weighs  from  one  to  two  ounces.  Its  size  is 
larger  in  the  woman  than  in  the  man.  On  cutting  into  the 
gland  a viscid  yellowish  fluid  escapes.  No  excretory  tube 
has  been  found  attached  to  it. 

Structure. — The  thyroid  body  is  not  provided  with  a 
distinct  capsule  ; but  it  is  surrounded  by  areolar  and  fine 
elastic  tissues,  which  project  into  the  substance  and  divide 
it  into  masses. 

The  substance  of  the  gland  consists  of  spherical  or  elon- 
gated vesicles,  which  vary  in  size,  some  being  as  large  as 
the  head  of  a small  pin,  and  others  only  -g-3-^th  of  an 
inch.  These  vesicles  are  simple  sacs,  distinct  from  one 
another,  and  contain  a clear  yellowish  fluid.  In  the  wall 
of  the  vesicles  is  found  a thin  proper  membrane  with  a 
nucleated  epithelial  lining.  Capillary  vessels  and  con- 
nective tissue  unite  the  vesicles  together  into  small  irregular 
masses  or  lobules  of  the  size  of  the  little  finger  nail. 

Bloodvessels. — The  arteries  to  the  thyroid  body  are  two  on 
each  side — superior  and  inferior  thyroid  ; and  occasionally 
there  is  an  additional  branch — lowest  thyroid  from  the 
innominate  artery.  The  branches  of  the  external  carotid 
(superior  thyroid)  ramify  chiefly  on  the  anterior  aspect ; 
while  those  from  the  subclavian  (inferior  thyroid)  pierce  the 
under  surface  of  the  thyroid  body.  A very  free  communication 
is  established  between  all  the  arteries  ; and  in  the  substance 
of  the  thyroid  body  the  arteries  form  a fine  network  around 
the  vesicles,  and  so  pass  into  the  radicles  of  the  veins. 

The  veins  are  also  large  and  numerous  ; they  are  superior, 
middle,  and  inferior  thyroid  on  each  side.  The  first  two 
have  been  traced  to  the  internal  jugular  vein  (p.  81).  The 
inferior  thyroid  veins , two  in  number,  issue  from  the  lower 
part  of  the  thyroid  body,  and  descend  on  the  trachea,  the 
two  forming  a plexus  on  that  tube  beneath  the  sterno- thyroid 
muscles  ; each  enters  finally  the  innominate  vein  of  its  own 
side. 

The  trachea,  or  air  tube,  is  continued  from  the  larnyx  to 
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the  thorax,  and  ends  by  dividing  into  two  tubes  (bronchi), 
one  for  each  lung.  It  occupies  the  middle  line  of  the  body, 
and  extends  commonly  from  the  fifth  cervical  to  the  third 
dorsal  vertebra,  measuring  about  four  inches  and  a half  in 
length,  and  nearly  one  in  breadth.  The  front  of  the  trachea 
is  rounded  in  consequence  of  the  existence  of  firm  carti- 
laginous bands  in  the  anterior  wall,  but  at  the  posterior 
aspect  the  cartilages  are  absent,  and  the  tube  is  flat  and 
muscular.  Its  cavity  remains  pervious  in  health  under  all 
conditions. 

The  cervical  part  of  the  trachea  is  very  moveable,  and 
has  the  following  relative  position  to  the  surrounding  parts. 
Covering  it  in  front  are  the  small  muscles  reaching  from  the 
sternum  to  the  hyoid  bone,  with  the  deep  cervical  fascia  : 
beneath  the  muscles  is  the  inferior  thyroid  plexus  of  veins  ; 
and  near  the  larynx  is  the  isthmus  of  the  thyroid  body. 
Behind  the  tube  is  the  oesophagus,  with  the  recurrent  nerves. 
On  each  side  are  the  common  carotid  artery  and  the  thyroid 
body. 

The  structure  of  the  trachea  is  described  in  Section  VII. 

The  oesophagus,  or  gullet,  reaches  from  the  pharynx  to 
the  stomach.  It  commences,  like  the  trachea,  opposite  the 
fifth  cervical  vertebra,  and  ends  opposite  the  tenth  dorsal 
vertebra.  In  length  it  measures  about  nine  inches.  This 
tube  reaches  through  part  of  the  neck,  and  through  the 
whole  of  the  thorax,  and  occupies  for  the  most  part  the 
middle  line  of  the  body. 

In  the  neck  its  position  is  behind  the  trachea,  till  near  the 
thorax,  where  it  projects  to  the  left  side  beyond  the  air 
tube,  and  comes  into  connection  with  the  thyroid  body  and 
the  thoracic  duct.  Behind  the  oesophagus  is  the  longus  colli 
muscle.  On  each  side  is  the  common  carotid  artery,  the 
proximity  of  the  left  being  greatest  because  of  the  projection 
of  the  oesophagus  towards  the  same  side. 

The  structure  of  the  oesophagus  will  be  examined  in  the 
dissection  of  the  thorax. 

Directions. — The  dissector  may  learn  next  the  digastric 
and  stylo-hyoid  muscles,  with  the  hypoglossal  nerve  ; and 
afterwards,  the  trunk  of  the  external  carotid,  with  the 
following  branches, — superior  thyroid,  facial,  occipital,  pos- 
terior auricular,  and  superficial  temporal.  The  description 
of  the  right  side  (p.  81)  may  be  used  for  these  parts. 

The  dissector  is  not  to  examine  the  ptery go-maxillary  or 
submaxillary  regions  on  this  (the  left)  side  of  the  neck, 
because  such  a proceeding  would  interfere  with  the  sub- 
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sequent  dissections.  Before  learning  the  pharnyx  he  should 
lay  bare,  on  this  side,  the  middle  and  inferior  ganglia  of  the 
sympathetic  with  their  branches. 

Dissection. — For  the  dissection  of  the  two  lower  ganglia  Dissection 
of  the  sympathetic  and  their  branches,  it  will  be  necessary  theticlpa" 
to  cut  across  the  common  carotid  artery  at  the  lower  part  of 
the  neck,  and  the  external  and  internal  carotid  where  these 
are  crossed  by  the  digastric  muscle.  In  removing  the  vessels 
with  the  internal  jugular  vein,  care  must  be  taken  of  the 
sympathetic  beneath  them.  The  upper  end  of  the  sternum 
with  its  attached  clavicle  is  to  be  taken  away  next,  by 
cutting  through  the  middle  of  the  first  rib  ; and  the  piece 
of  bone  thus  obtained  is  to  be  put  aside  for  the  subsequent 
examination  of  the  stemo- clavicular  articulation.  The  middle  viz.  middle 
ganglion  must  be  sought  in  the  fat  and  areolar  tissue  near  the  ganglial 
inferior  thyroid  artery  ; and  the  inferior  one  will  be  seen  on 
the  neck  of  the  first  rib,  after  a piece  of  the  subclavian 
artery  has  been  cut  out.  The  upper  cardiac  nerve  will  be 
found  descending  beneath  the  carotid  sheath. 

The  middle  and  inferior  cervical  ganglia  of  the  sympathetic  Ganglia  of 
nerve  are  so  similar  to  the  corresponding  ganglia  of  the  right  5erve?thCtlC 
side,  that  the  same  description  will  suffice  (p.  123). 

The  cardiac  nerves  are  three  in  number  on  the  left  as  on  Cardiac 
the  right  side,  viz.  superior,  middle,  and  inferior,  but  they  nerves- 
present  some  peculiarities. 

1.  The  superior  cardiac  nerve  has  a similar  course  in  the  Upper, 
neck  on  both  sides  ; but  the  left  in  entering  the  chest  is 
between  the  carotid  and  subclavian  arteries,  and  parallel  to 
them. 

2.  The  middle  cardiac  nerve  unites  frequently  with  the  Middle, 
next  nerve,  and  passes  beneath  the  subclavian  artery  to  the 

deep  cardiac  plexus. 

3.  The  inferior  cardiac  nerve  is  generally  a small  branch,  Lower 
which  enters  the  thorax  conjoined  with  the  preceding,  and 
ends  in  the  cardiac  plexus. 


Section  XI. 

DISSECTION  OF  THE  PHARYNX. 

The  pharynx,  or  the  commencement  of  the  alimentary 
passage,  can  be  examined  only  when  it  has  been  separated 
from  the  rest  of  the  body  ; and  it  will  therefore  be  necessary 
to  cut  through  the  base  of  the  skull  in  the  manner  mentioned 
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below,  so  as  to  have  the  anterior  Iialf,  with,  the  pharynx 
connected  to  it,  detached  from  the  posterior  half 

Dissection. — Preparatory  to  sawing  the  skull  certain  other 
steps  are  needed.  In  the  first  place,  the  block  being- 
removed  from  beneath  the  neck,  the  head  is  to  be  placed 
downwards,  so  that  it  may  stand  on  the  cut  surface  of  the 
skull.  Next  the  trachea  and  oesophagus,  together  with  the 
vagus  and  sympathetic  nerves,  are  to  be  cut  near  the  first  rib 
(should  these  be  still  uncut),  and  all  are  to  be  separated  from 
the  spine  as  high  as  the  basilar  process  of  the  occipital  bone, 
but  without  disturbing,  on  the  left  side,  the  vessels  and 
nerves  near  the  skull. 

For  the  division  of  the  skull,  let  the  dissector  chisel  through 
the  basilar  process  of  the  occipital  bone  between  the  attach- 
ments of  the  pharynx  and  the  muscles  of  the  spinal  column, 
the  cut  being  directed  backwards.  Turning  upwards  next 
the  inner  surface  of  the  base  of  the  skull,  the  dissector  will 
make  the  following  incisions  in  the  posterior  fossa.  On  the 
right  side,  a cut  with  a chisel  is  to  be  carried  along  the  line 
of  union  of  the  petrous  part  of  the  temporal  with  the  occipital 
bone,  as  far  inwards  as  the  incision  across  the  basilar  pro- 
cess. On  the  left  side,  another  cut  with  the  chisel  is  to  be 
made  in  the  same  direction,  but  through  the  occipital  bone, 
internal  to  the  foramen  jugulare  and  the  inferior  petrosal 
sinus  : this  is  to  begin  rather  behind  the  foramen,  and  to 
end  opposite  the  one  on  the  other  side.  Lastly,  the 
side  of  the  skull  is  to  be  sawn  through  vertically  close 
behind  the  mastoid  part  of  the  temporal  bone,  so  that  the 
incision  shall  meet  the  outer  end  of  the  cut  made  with  the 
chisel.  The  base  of  the  skull  is  now  divided  into  two  parts, 
(one  having  the  pharynx  attached  to  it,  the  other  articulat- 
ing with  the  spine)  which  can  be  readily  separated  with  a 
scalpel. 

The  spinal  column  with  the  piece  of  the  occipital  bone 
connected  with  it  should  be  set  aside  and  kept  for  after 
examination. 

Dissection  of  the  pharynx. — Let  the  student  take  the 
anterior  part  of  the  divided  skull,  and,  after  moderately 
filling  the  pharynx  with  tow,  fasten  it  with  hooks  on  a block, 
so  that  the  oesophagus  may  be  pendent  and  towards  him. 

On  the  left  side  of  the  pharynx  a view  may  be  obtained  of 
the  eighth,  ninth,  and  sympathetic  nerves  near  the  skull, 
when  some  loose  areolar  tissue,  and  the  styloid  process  with 
its  muscles  have  been  removed. 

Afterwards,  on  one  side,  say  the  right,  the  dissector  may 
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proceed  to  remove  the  fascia  from  the  constrictor  muscles  in  on  the 
the  direction  of  their  fibres,  these  radiating  from  the  side  to  °PP0Slfce 
the  middle  line.  The  margins  of  the  two  lower  constrictor 
muscles  (middle  and  inferior)  are  to  be  defined.  Beneath 
the  lower  one  near  the  larynx,  will  be  found  the  recurrent 
nerve  ; whilst  intervening  between  the  middle  and  superior, 
are  the  stylo-pharyngeus  muscle  and  the  glosso-pharyngeal 
nerve.  To  see  the  attachment  of  the  superior  constrictor  to 
the  lower  jaw  and  the  ptery go-maxillary  ligament,  it  will  be 
necessary  to  cut  through  the  internal  pterygoid  muscle. 

Above  the  upper  fibres  of  this  constrictor,  and  near  the  base 
of  the  skull  (petrous  part  of  the  temporal  bone),  will  be  found 
two  small  muscles  of  the  palate  : — one, — tensor  palati,  lies 
between  the  internal  pterygoid  plate  and  the  pterygoid 
muscle  ; and  the  other, — levator  palati,  is  rather  farther 
back,  and  of  larger  size. 

The  pharynx  is  that  part  of  the  alimentary  tube  which  is  Pharynx  is 
situate  behind  the  nose,  mouth,  and  larynx.  Through  the  mouth  and 
part  of  this  passage  above  the  mouth  the  air  moves  in  nose- 
respiration,  whilst  through  that  below  the  mouth  both  air 
and  food  are  transmitted  ; the  air  passing  to  the  aperture  of 
the  windpipe  and  the  food  to  the  oesophagus.  Its  extent  is  Extent, 
from  the  base  of  the  skull  to  the  cricoid  cartilage  of  the 
larynx,  where  it  ends  in  the  oesophagus.  In  form  it  is  form,  and 
somewhat  conical,  with  the  dilated  part  upwards,  and  the 
apex  or  narrower  part  downwards.  In  length  it  measures  length, 
about  four  inches  and  a half. 

The  tube  of  the  pharynx  is  incomplete  in  front,  where  it  *^an  j^om~ 
communicates  with  the  cavities  above  mentioned,  but  is  quite 
closed  behind.  On  each  side  of  the  pharynx  are  the  trunks  is  between 
of  the  carotid  arteries,  with  the  internal  jugular  vein  and  the 
accompanying  eighth,  ninth,  and  sympathetic  nerves.  Be-  and  in  front 
hind  it  is  the  spinal  column,  covered  by  the  deep  muscles,  of  spine, 
viz.  longus  colli  and  rectus  capitis  anticus  major. 

In  front  the  pharynx  is  attached  to  the  larynx,  the  hyoid  Attach - 
bone  and  the  tongue,  and  to  the  bony  framework  of  the 
nasal  cavity  ; but  behind  it  is  unattached,  and  is  formed  of 
thin,  fleshy  and  membranous  strata.  In  the  posterior  wall  Coustruc- 
are  three  thin  muscles,  which  are  so  arranged  that  the  lower  tlon' 
overlays  the  middle,  and  the  middle  the  upper  muscle,  like 
the  disposition  of  scales  ; and  at  the  upper  part  the  bag  is 
farther  completed  by  an  aponeurotic  expansion  which  fixes 
it  to  the  base  of  the  skull.  The  whole  is  lined  by  mucous 
membrane. 

The  aponeurosis  of  attachment  is  seen  at  the  upper  part  of 
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tlie  pharynx,  where  the  muscular  fibres  are  absent,  to  connect 
the  tube  to  the  base  of  the  skull,  and  to  complete  the  pos- 
terior boundary.  Superiorly  it  is  fixed  to  the  basilar  process 
of  the  occipital  bone,  and  the  petrous  part  of  the  temporal 
bone,  as  well  as  to  the  cartilage  between  them  ; but  interiorly 
it  becomes  thin,  and  extends  between  the  muscular  and 
mucous  strata.  On  this  membrane  some  of  the  fibres  of  the 
constrictor  muscles  terminate. 

The  inferior  constrictor,  the  most  superficial  of  the 
muscles  of  the  pharynx,  arises  from  the  side  of  the  cricoid 
cartilage,  from  the  oblique  line  and  the  upper  and  lower 
borders  of  the  ala  of  the  thyroid  cartilage,  and  from  the 
part  of  the  last  cartilage  behind  the  oblique  line.  The 
origin  is  small  when  compared  with  the  insertion,  for  the 
fibres  are  directed  backwards,  radiating,  and  are  inserted 
along  the  middle  line,  where  it  meets  the  corresponding 
muscle  of  the  opposite  side.  The  outer  surface  of  the 
muscle  is  in  contact  with  the  sheath  of  the  carotid  artery, 
and  with  the  muscles  covering  the  spinal  column.  The 
lower  border  is  straight,  and  is  continuous  with  the  fibres  of 
the  oesophagus  ; whilst  the  upper  border  overlaps  the  fibres 
of  the  middle  constrictor.  The  recurrent  nerve  enters 
beneath  the  lower  border. 

The  middle  constrictor  muscle  has  nearly  the  same 
shape  as  the  preceding,  that  is  to  say,  it  is  narrowed  in  front 
and  expanded  behind.  Its  fibres  arise  from  the  great  cornu 
of  the  os  hyoides,  from  the  small  cornu  of  the  same  bone, 
and  from  the  stylo-hyoid  ligament.  From  this  origin  the 
fibres  radiate,  and  are  blended  along  the  middle  line  with 
the  other  muscles.  The  surfaces  of  the  muscle  have  con- 
nections similar  to  those  of  the  preceding  constrictor.  The 
upper  border  is  separated  from  the  superior  constrictor  by 
the  stylo-pharyngeus  muscle  and  the  glosso- pharyngeal  nerve, 
and  ends  on  the  aponeurosis  of  the  pharynx,  about  an  inch 
from  the  base  of  the  skull.  The  lower  border  descends 
beneath  the  inferior  constrictor  ; and  opposite  the  interval 
between  the  two  is  the  superior  laryngeal  nerve. 

The  stylo-pharyngeus  muscle  may  be  read  over  again  with 
the  pharynx.  Its  description  is  given  at  p.  109. 

The  superior  constrictor  is  the  least  strong  of  the 
three  muscles,  and  wants  the  same  regular  or  conical  form. 
Its  origin  is  extensive,  and  is  connected  successively,  from 
above  down,  with  the  inner  surface  of  the  internal  pterygoid 
plate  (the  lower  third),  with  the  ptery go-maxillary  ligament, 
with  the  posterior  part  of  the  mylo-hyoid  ridge  of  the  lower 
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jaw,  and  with  the  mucous  membrane  of  the  mouth  and  the 
side  of  the  tongue.  The  fleshy  fibres  pass  backwards,  and  insertion 
are  inserted  on  the  aponeurosis  of  the  pharynx,  as  well  as  the  others 
into  the  raphe  along  the  middle  line.  The  parts  in  contact, 
externally,  with  this  muscle  are  all  the  deep  vessels  and  contiguous 
nerves  of  the  neck  ; and  internally  it  is  lined  by  the  apo-  Parts- 
neurosis  and  the  mucous  membrane.  The  upper  border 
consists  of  the  arched  fibres  which  are  directed  backwards 
from  the  pterygoid  plate,  and  above  it  the  levator  and  tensor 
palati  muscles  are  seen.  The  lower  border  is  overlaid  by 
the  middle  constrictor  muscle.  The  attachment  to  the 
pterygo-maxillary  ligament  corresponds  with  the  origin  of 
the  buccinator  muscle. 

Dissection. — Open  the  pharynx  by  an  incision  along  its  Dissection, 
middle,  and,  after  removing  the  tow  from  the  interior,  keep 
it  open  with  hooks.  A better  view  of  the  cavity  will  be 
obtained  by  partly  dividing  the  occipital  attachment  on  each 
side.  The  mucous  membrane  is  to  be  carefully  removed 
from  the  dilated  extremity  of  the  Eustachian  tube  by  the 
side  of  the  opening  into  the  nose,  for  the  purpose  of  finding 
some  pale  muscular  fibres,  with  the  name  salpingo-pharyn- 
geus,  which  descend  from  it. 

Salpingo-pharyngeus  muscle. — This  little  band  is  fixed  by  Salpingo- 
tendon  to  the  lower  border  of  the  cartilage  of  the  Eustachian  Pharyu£eus- 
tube  near  the  orifice.  The  fleshy  fibres  that  succeed  end  Atfcacb 
below  by  joining  those  of  the  paiato-pharyngeus.  It  is  often-  meats, 
times  not  seen. 

The  interior  of  the  pharynx  is  wider  from  side  to  side  interior  of 
than  from  before  back,  and  its  greatest  width  is  opposite  the  plltjynx- 
hyoid  bone  ; from  this  spot  it  diminishes  both  upwards  and 
downwards,  but  much  more  rapidly  in  the  latter  than  in  the 
former  direction.  In  it  the  following  objects  are  to  be  Objects  to 
noticed  : — At  the  top  are  the  posterior  apertures  of  the  be  noted‘ 
nasal  cavity,  which  are  separated  by  the  septum  nasi ; and 
below  them  is  the  soft  palate,  partly  closing  the  cavity  of  the 
mouth.  By  the  side  of  each  nasal  aperture  is  the  trumpet- 
shaped end  of  the  Eustachian  tube.  Below  the  soft  palate 
is  the  opening  into  the  mouth — isthmus  faucium  ; and  on 
each  side  of  this  is  the  tonsil,  which  is  placed  in  a hollow 
between  two  prominences  named  pillars  of  the  soft  palate, — 
the  one  proceeding  from  the  front  of  the  soft  palate  to  the  side 
of  the  tongue,  and  the  other  from  the  same  part  to  the  side 
of  the  pharynx.  Next  in  order,  below  the  mouth,  is  the 
aperture  of  the  larynx  : and  close  in  front  of  it  is  the 
epiglottis,  or  the  valve  which  assists  to  close  that  opening 
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during  deglutition.  And  lowest  of  all  is  tlie  opening  from 
the  pharynx  into  the  oesophagus. 

The  apertures  into  the  pharynx  then  are  seven  in  number, 
and  have  the  following  position  and  boundaries  : — 

The  posterior  openings  of  the  nasal  fossce  are  oval  in  form, 
and  measure  about  an  inch  from  above  down,  but  only  half 
an  inch  across.  Each  is  constructed  of  the  sphenoid  and 
palate  bones  with  the  vomer  in  the  dried  skull,  and  is  lined 
by  mucous  membrane. 

The  Eustachian  tube  is  a canal,  partly  osseous,  partly  car- 
tilaginous, by  which  the  tympanic  cavity  of  the  ear  com- 
municates with  the  external  air.  Only  the  cartilaginous 
part  that  is  external  to  the  bone  can  be  now  seen. 

If  the  mucous  membrane  be  removed  from  the  tube  on 
one  side,  the  cartilaginous  part  appears  to  be  nearly  an  inch 
long.  It  is  narrow  superiorly,  where  it  is  fixed  to  the 
margins  of  a groove  between  the  sphenoid  and  the  petrous 
part  of  the  temporal  bone ; directed  downwards  to  the 
pharynx,  it  ends  by  a wide  aperture  opposite  the  inner 
surface  of  the  internal  pterygoid  plate,  and  rather  above  the 
inferior  spongy  bone  of  the  nose.  Its  opening  in  the  pharynx 
is  oval  in  form  ; and  the  inner  side,  which  is  larger  than  the 
outer,  projects  forwards,  giving  rise  to  a trumpet- shaped 
mouth.  This  part  of  the  tube  is  constructed  chiefly  by  a 
triangular  piece  of  cartilage,  whose  margins  are  bent  down- 
wards so  as  to  enclose  a narrow  space  ; but  at  the  outer  and 
under  aspect  the  cartilage  is  deficient,  and  the  wall  is  formed 
by  fibrous  membrane.  Closely  united  to  the  pterygoid 
plate,  the  tube  is  covered  by  the  mucous  membrane  ; and 
through  it  the  mucous  lining  of  the  cavity  of  the  tympanum 
is  continuous  with  that  of  the  pharynx. 

The  isthmus  faucium  is  a somewhat  narrowed  passage  be- 
tween the  mouth  and  the  fauces,  whose  size  is  altered  by 
the  elevated  or  pendent  position  of  the  soft  palate.  The 
space  is  bounded  below  by  the  root  of  the  tongue  ; above 
by  the  soft  palate  ; and  on  each  side  by  the  projecting 
arches  of  the  soft  palate,  which  are  named  pillars  of  the 
fauces. 

The  aperture  of  the  larynx  is  wide  in  front,  where  it  is 
bounded  by  the  epiglottis,  and  pointed  behind  between  the 
arytsenoid  cartilages.  The  sides  are  sloped  from  before  back, 
and  are  formed  by  folds  of  the  mucous  membrane  extending 
between  the  arytsenoid  cartilages  and  the  epiglottis.  During 
respiration  this  aperture  is  unobstructed,  but  in  the  act  of 
deglutition  it  is  closed  by  the  epiglottis. 


VELUM  PENDULUM  PALATI. 


13d 


The  opening  into  the  oesophagus  is  the  narrowest  part  of  Beginning  of 
the  pharynx,  and  is  opposite  the  cricoid  cartilage,  or  the  esophagus, 
fifth  cervical  vertebra.  Internally  the  mucous  membrane 
in  the  oesophagus  is  paler  than  in  the  pharynx  ; and  exter- 
nally the  point  at  which  the  pharynx  ends  is  marked  by  a 
slight  contraction,  and  by  a change  in  the  direction  of  the 
muscular  fibres. 

The  soft  palate  (velum  pendulum  palati)  is  a moveable  Soft  palate 
structure  between  the  mouth  and  the  pharynx,  which  can  mouth;0  ° 
either  close  the  isthmus  of  the  fauces,  or  cut  off  the  passage 
to  the  nose,  according  as  it  is  depressed  or  elevated.  In  the 
usual  position  of  the  soft  palate  (the  state  of  relaxation)  the 
anterior  surface  is  somewhat  curved,  and  is  continuous  with  surfaces, 
the  roof  of  the  mouth,  whilst  the  opposite  surface  is  convex 
and  turned  to  the  pharynx.  The  upper  border  is  fixed  to  borders ; 
the  posterior  margin  of  the  hard  palate  ; and  each  lateral 
part  joins  the  pharynx.  The  lower  border  is  free,  and  pre-  from  it 
sents  in  the  centre  a conical  pendulous  part — the  uvula.  hangsuvula‘ 
Along  the  middle  line  is  a slight  prominence,  indicative  of 
the  original  separation  into  two  halves. 

Springing  from  the  lower  part  of  the  soft  palate,  near  to  Arches  or 
the  uvula,  are  two  folds  on  each  side,  containing  muscular  pillais » 
fibres,  which  are  directed  downwards  on  the  sides  of  the 
isthmus  faucium.  These  are  named  arches  or  pillars  of  the 
palate , and  are  distinguished  from  one  another  by  their 
relative  position.  The  anterior  one  reaches  the  side  of  the  anterior, 
tongue  near  its  root ; and  the  posterior , longer  than  the  posterior, 
other,  is  continued  to  the  side  of  the  pharynx.  As  they 
diverge  from  their  origin  to  their  termination,  they  limit 
a triangular  space,  in  which  the  tonsil  lies. 

The  velum  consists  of  an  aponeurosis,  together  with  Constituent 
muscles,  vessels  and  nerves,  and  mucous  glands ; and  the  ofvelum- 
whole  is  enveloped  by  the  mucous  membrane. 

Dissection. — Some  of  the  muscles  of  the  palate  are  readily  ®fists^tion 
displayed,  but  others  require  great  care  in  their  dissection.  muscles. 

On  the  right  side  the  two  principal  muscles  of  the  soft  Levator  and 
palate— the  elevator  and  tensor,  are  to  be  seen.  These  have  righthatf. 
been  partly  dissected  on  the  outside  of  the  pharynx,  but  to 
follow  them  to  their  termination,  let  the  upper  attachment 
of  the  pharynx  on  the  same  side,  and  the  part  of  the  superior 
constrictor  which  arises  from  the  internal  pterygoid  plate, 
be  cut  through.  The  levator  will  be  fully  laid  bare  by  the 
removal  of  the  mucous  membrane  and  the  muscular  fibres 
covering  its  lower  part ; and  the  tendon  of  the  tensor  palati 
should  be  followed  round  the  hamular  process  of  the  ptery- 
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goid  plate.  The  position  of  the  Eustachian  tube  with 
respect  to  those  muscles  should  be  defined. 

On  the  left  side,  the  mucous  membrane  is  to  be  raised 
with  care  from  the  posterior  surface  of  the  palate,  to  obtain 
a view  of  the  superficial  muscular  fibres  : for  immediately 
beneath  the  mucous  covering  are  some  transverse  fibres  of 
the  palato-pharyngeus  muscle  ; and  beneath  these,  in  the 
middle  line,  are  the  longitudinal  fibres  of  the  azygos  uvulse. 
The  student  should  remove  next  the  mucous  membrane 
from  the  muscular  fibres  constituting  the  arches  of  the 
palate,  and  should  follow  them  upwards  and  downwards  : 
in  order  to  see  those  of  the  anterior  fold,  it  will  be  necessary 
to  take  the  membrane  from  the  anterior  surface  of  the 
palate.  If  the  part  is  not  tolerably  fresh,  some  of  the  paler 
fibres  will  not  be  visible. 

Aponeurosis  of  the  soft  palate . — Giving  strength  to  the 
velum  is  a thin  but  firm  aponeurosis,  which  is  attached  to 
the  hard  palate.  This  membrane  becomes  thinner  as  it 
descends  in  the  velum  ; and  it  is  joined  by  the  tendon  of 
the  tensor  palati  muscle. 

The  muscles  of  the  soft  palate  are  four  on  each  side, — an 
elevator  and  tensor  ; together  with  the  palato-glossus  and 
palato-pharyngeus,  which  act  as  depressors.  In  addition 
there  is  a small  central  azygos  muscle. 

The  levator  palati  is  a thick,  roundish  muscle,  and  is 
partly  situate  outside  the  pharynx.  It  arises  from  the  under 
surface  of  the  apex  of  the  petrous  portion  of  the  temporal 
bone,  and  from  the  inner  and  under  part  of  the  cartilage 
of  the  Eustachian  tube.  The  fibres  descending,  enter  the 
pharynx  above  the  superior  constrictor,  and  then  spread 
out  in  the  soft  palate,  where  they  join  along  the  middle  line 
with  those  of  the  muscle  of  the  opposite  side.  Outside  the 
pharynx  this  muscle  rests  against  the  Eustachian  tube.  In 
the  palate  it  forms  a stratum  that  reaches  the  whole  depth 
of  that  structure,  and  is  embraced  by  the  two  planes  of 
fibres  of  the  palato-pharyngeus. 

The  tensor  vel  circumflexus  palati  arises  like  the  pre- 
ceding outside  the  palate  and  pharynx  : it  is  a thin,  riband- 
like band,  which  is  situate  between  the  internal  pterygoid 
plate  and  the  pterygoid  muscle.  The  muscle  is  about  one 
inch  and  a half  wide  at  its  origin,  and  is  attached  to  the 
slight  depression  (scaphoid  fossa)  at  the  root  of  the  internal 
pterygoid  plate,  to  the  outer  part  of  the  Eustachian  tube, 
and  still  farther  out  to  the  spinous  process  of  the  sphenoid, 
and  to  the  front  of  the  vaginal  (tympanic)  process  of  the 
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temporal  bone.  Interiorly  the  fleshy  fibres  end  in  a tendon,  turns 
which  is  reflected  round  the  hamular  process,  and  is  inserted  ^mufar 
into  about  half  an  inch  of  the  posterior  border  of  the  palate,  process, 
viz.  from  the  central  spine  to  a projecting  point  ; whilst 
interiorly  the  tendon  joins  the  aponeurosis  of  the  velum. 

As  the  tendon  winds  round  the  bone,  it  is  thrown  into  folds  ; and  ends  in 
and  in  the  soft  palate  it  lies  beneath  the  levator  muscle.  aPoneurosis; 
The  Eustachian  tube  is  directed  inwards  between  this  muscle 
and  the  preceding.  Between  the  tendon  and  the  hamular  other, 
process  is  a small  bursa. 

The  palato-glossus  muscle  (constrictor  isthmi  faucium)  Palato-glos- 
is  a small,  fleshy  band  of  fibres,  which  is  contained  in  the  sus' 
anterior  arch  of  the  soft  palate,  and  reaches  to  the  side  of 
the  tongue.  The  muscles  of  opposite  sides  narrow  the  open- 
ing between  the  mouth  and  fauces,  hence  the  name  that  has 

been  applied  to  them.  It  is  connected  inferiorly  with  the  Attach- 
x x J ments 

lateral  surface  and  the  dorsum  of  the  tongue  ; from  this 

spot  the  fibres  ascend  before  the  tonsil,  to  the  anterior 
aspect  of  the  soft  palate,  where  they  form  a thin  muscular 
stratum,  and  join  those  of  the  fellow  muscle  along  the 
middle  line.  At  its  origin  the  muscle  is  blended  with  the 
glossal  muscles,  and  at  its  insertion  it  is  placed  before  the 
tensor  palati. 

The  palato-phapyngeus  is  much  larger  in  size  than  the  Palato-pha- 
preceding  muscle  ; it  gives  rise  to  the  eminence  of  the  pos-  pliifr  of’soffc 
terior  pillar  of  the  soft  palate,  and  bounds  the  tonsil  pos-  Pos- 
teriorly. The  muscle  is  attached  below  to  the  posterior 
border  of  the  thyroid  cartilage  ; and  some  fibres  blend  with 
the  contiguous  portion  of  the  pharynx,  whilst  others  decus- 
sate across  the  middle  line  with  corresponding  fibres  of  the 
muscle  of  the  opposite  side  (Merkel).*’  Ascending  thence 
behind  the  tonsil,  the  fibres  enter  the  side  of  the  palate,  and  Attacii- 
separate  into  two  fleshy  strata.  The  posterior  of  the  two,  en 
thin  and  in  contact  with  the  mucous  membrane,  joins  at  the 
middle  line  a like  offset  of  its  fellow.  The  deeper  or 
anterior  stratum,  much  the  strongest,  enters  the  substance 
of  the  palate  between  the  levator  and  tensor,  and  joins  also, 
at  the  middle  dine,  the  corresponding  part  of  the  opposite 
muscle.  In  the  palate  the  muscle  encloses  the  levator 
palati  and  azygos  uvulae  between  its  two  strata. 

The  azygos  uvuLiE  is  situate  along  the  middle  line  of  the  Azygos 

* Dr . Merkel,  in  the  elaborate  work  before  referred  to,  states  that 
this  muscle  has  no  firm  fixed  attachment  below,  and  that  it  ends  alto- 
gether in  the  wall  of  the  pharynx,  decussating  with  the  muscle  of  the 
opposite  side.  This  assertion  does  not  accord  with  my  experience. 
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velum  near  the  posterior  surface.  The  muscle  consists  of 
two  narrow  slips  of  pale  fibres,  which  arise  from  the  spine 
at  the  posterior  border  of  the  hard  palate,  or  from  the  con- 
tiguous aponeurosis,  and  end  interiorly  in  the  tip  of  the 
uvula.  Behind  this  muscle,  separating  it  from  the  mucous 
membrane,  is  the  thin  stratum  of  the  palato-pharyngeus. 

The  tonsil  is  a collection  of  mucous  follicles  resembling 
those  on  the  dorsum  of  the  tongue,  which  is  placed  close 
above  the  base  of  the  tongue,  and  between  the  arches  of  the 
soft  palate.  Each  is  roundish  in  shape,  but  variable  in  size, 
and  apertures  are  more  or  less  apparent  on  its  surface. 
Externally  the  tonsil  is  opposite  the  superior  constrictor 
muscle  and  the  angle  of  the  lower  jaw  ; and  when  enlarged 
it  may  press  against  the  carotid  blood-vessels. 

Its  arteries  are  numerous  and  are  derived  from  the  facial, 
lingual,  ascending  pharyngeal,  and  internal  maxillary  branches 
of  the  external  carotid.  Its  veins  have  a plexiform  arrange- 
ment on  the  outer  side.  Nerves  are  furnished  to  it  from 
the  fifth  and  eighth  cranial  nerves. 

The  mucous  membrane  of  the  pharynx  is  continuous  an- 
teriorly with  the  lining  of  the  mouth  and  nose.  Covering 
the  soft  palate  and  its  numerous  small  glands  (palatine),  the 
membrane  is  continued  to  the  tonsils  on  each  side,  and  is 
prolonged  by  the  Eustachian  tube  to  the  tympanum.  From 
the  dorsum  of  the  tongue  it  is  continued  over  the  epiglottis, 
forming  three  small  folds,  and ' then  lines  the  pharynx.  In 
front  of  each  arytsenoid  cartilage  it  encloses  a mass  of 
muciparous  glands  (arytsenoid).  It  is  prolonged  into  the 
larynx  through  the  upper  opening.  Interiorly,  it  is  con- 
tinued by  the  oesophagus  to  the  stomach. 

The  mucous  membrane  is  thicker,  redder,  and  better  pro- 
vided with  glands  in  the  upper,  than  in  the  lower  part  of 
the  pharynx  ; and  its  character,  near  the  different  apertures, 
resembles  that  of  the  membrane  lining  the  cavities  opening 
into  the  pharynx.  Its  epithelium  is  scaly  below  the  palate, 
that  is  to  say,  in  the  part  through  which  the  food  passes  ; 
but  columnar  and  ciliated  above  that  spot,  where  only  the 
air  is  transmitted. 

Beginning  of  the  oesophagus. — In  addition  to  what  has 
been  said  of  the  commencement  of  the  oesophagus,  and  its 
connections  in  the  neck,  it  may  be  remarked,  that  the  size 
of  this  tube  is  less  than  that  of  the  pharynx,  and  that  the 
walls  are  flaccid. 

On  dissection  the  tube  will  be  found  to  consist  of  two 
layers  of  muscular  fibres,  with  a lining  of  mucous  membrane. 
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The  external  layer  is  formed  of  longitudinal  fibres,  which  outer  or  lon- 
begin  opposite  the  cricoid  cartilage  by  three  bundles,  anterior  gltudma1, 
and  two  lateral ; — the  former  is  attached  to  the  ridge  at  the 
back  of  the  cartilage,  and  the  others  join  the  inferior  con- 
strictor. The  internal  layer , on  the  other  hand,  is  formed  andjnner  or 
of  circular  fibres,  which  are  continuous  with  those  of  the 
constrictor.  The  structure  of  the  oesophagus  is  described 
more  fully  in  the  dissection  of  the  thorax. 


Section  XII. 

CAVITY  OF  THE  MOUTH. 

The  cheeks,  the  lips,  and  the  teeth,  are  to  be  examined 
with  the  mouth,  as  all  may  be  considered  accessory  parts. 

The  Mouth. — The  cavity  of  the  mouth  is  situate  below  Mouth, 
that  of  the  nose,  and  extends  from  the  lips  in  front  to  the 
isthmus  of  the  fauces  behind.  Its  boundaries  are  partly  Situation, 
osseous  and  partly  muscular,  and  its  size  depends  upon  the 
position  of  the  lower  jaw.  When  the  lower  jaw  is  moder-  form> 
ately  removed  from  the  upper  one,  the  mouth  is  an  oval 
cavity  with  the  following  boundaries.  The  roof  is  concave,  and  bounda- 
and  is  formed  by  the  hard  and  soft  palate,  and  is  limited  ries* 
anteriorly  by  the  arch  of  the  teeth.  In  the  floor  is  the 
tongue,  bounded  by  the  arch  of  the  lower  teeth  ; and  beneath 
the  tip  of  that  body  is  the  frsenum  linguae,  with  the  sub- 
lingual gland  on  each  side.  Each  lateral  boundary  consists 
of  the  cheek  and  the  ramus  of  the  lower  jaw  ; and  in  it, 
near  the  second  molar  tooth  in  the  upper  jaw,  is  the  opening 
of  the  parotid  duct.  The  anterior  opening  of  the  mouth  is 
bounded  by  the  lips,  and  the  posterior  corresponds  with  the 
pillars  of  the  soft  palate. 

The  mucous  membrane  of  the  mouth  is  much  thicker  on  Lining  of 
the  hard  than  the  soft  parts  bounding  the  cavity  ; it  lines  the  mouth 
the  interior  of  the  cavity,  and  is  reflected  over  the  tongue. 

Anteriorly  it  is  continuous  with  the  tegument,  and  posteriorly 
with  the  lining  of  the  pharynx. 

On  tracing  its  disposition  the  membrane  is  seen  to  form  differs  in 
a small  fold— frsenulum,  between  each  lip  and  the  front  of  parts’ 
the  corresponding  jaw.  On  the  bony  part  of  the  roof  it  0n  roof, 
is  thick  and  thrown  into  folds,  and  covers  vessels,  nerves, 
and  glands  ; but  on  the  soft  palate  it  is  smooth  and  thinner. 

Along  the  middle  of  the  palate  is  a ridge,  which  ends  in 
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front  in  a small  papilla.  In  tlie  floor  of  the  month  the 
membrane  forms  the  frsenum  linguae  beneath  the  tip  of  the 
tongue,  and  sends  tubes  into  the  openings  of  the  Whartonian 
and  sublingual  ducts  ; whilst  on  each  side  of  the  fraenum  it 
is  raised  into  a ridge  by  the  subjacent  sublingual  gland.  On 
the  interior  of  the  cheek  and  lips  the  mucous  lining  is 
smooth,  and  is  separated  from  the  muscles  by  small  buccal 
and  labial  glands  in  addition  to  the  ordinary  submucous 
tissue.  Over  the  whole  oral  cavity,  but  especially  on  the  lips, 
are  found  papillae  for  the  purpose  of  touch.  The  epithelium 
covering  the  membrane  is  of  the  scaly  nucleated  variety. 

The  cheek  extends  from  the  commissure  of  the  lips  to 
the  ramus  of  the  lower  jaw,  and  is  attached  above  and  below 
to  the  alveolar  process  of  the  jaws  on  the  outer  aspect.  The 
chief  constituent  of  the  cheek  is  the  fleshy  part  of  the  buc- 
cinator muscle  : on  the  inner  surface  of  this  is  the  mucous 
membrane  ; and  on  the  outer  the  integuments,  with  some 
muscles,  vessels,  and  nerves.  The  parotid  duct  perforates 
the  cheek  near  the  second  molar  tooth  of  the  upper  jaw, 
and  receives  a lining  of  the  mucous  membrane. 

The  lips  surround  the  opening  of  the  mouth  ; they  consist 
of  the  fleshy  part  of  the  orbicularis  oris  muscle,  covered 
externally  by  integument,  and  internally  by  mucous  mem- 
brane. The  lower  lip  is  the  larger  and  more  moveable  of 
the  two.  Between  the  muscular  structure  and  the  mucous 
covering  are  the  labial  glands  ; and  in  the  substance  of  the 
lip,  nearer  the  inner  than  the  outer  surface,  and  at  the  line 
of  junction  of  the  two  parts  of  the  orbicularis,  is  the  arch 
of  the  coronary  artery. 

Teeth. — In  the  adult  there  are  sixteen  teeth  in  each  jaw, 
which  are  set  in  the  alveolar  border  of  the  maxillae  in  the 
form  of  an  arch,  and  are  surrounded  by  the  gums.  Each 
dental  arch  has  its  convexity  turned  forwards  ; and,  com- 
monly, the  arch  in  the  upper  overhangs  that  in  the  lower 
maxilla  when  the  jaws  are  in  contact.  The  teeth  are  similar 
in  the  half  of  each  jaw,  and  have  received  the  following 
names  : — the  most  anterior  two  are  incisors,  and  the  one 
next  behind  is  the  canine  tooth  ; two,  still  farther  back,  are 
the  bicuspids  ; and  the  last  three  are  molar  teeth.  More- 
over, the  last  molar  tooth  has  been  called  also  66  dens 
sapientise,”  from  the  late  period  of  its  appearance.  The 
names  applied  to  the  teeth  indicate  very  nearly  the  part 
they  perform  in  mastication  ; thus  the  incisor  and  canine 
teeth  act  as  dividers  of  the  food,  whilst  the  bicuspid  and 
molar  teeth  serve  to  grind  the  aliment. 
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The  several  parts  of  the  teeth,  viz.  the  crown,  fang,  and  Fuller  notice 
neck  ; the  general  and  special  characters  of  these  parts,  and  elsewhere- 
of  the  different  groups  of  the  teeth  ; and  the  structure  of 
the  different  components  of  a tooth,  must  be  referred  to 
elsewhere.  * 


Section  XIII. 

DISSECTION  OF  THE  NOSE. 

To  obtain  a view  of  the  interior  of  the  nose,  it  will  be  Directions, 
necessary  to  make  a longitudinal  section  through  the  base 
of  the  skull.  Whilst  the  student  is  examining  the  boun- 
daries of  the  nose  he  should  be  provided  with  a vertical 
section  of  a skull. 

Dissection. — Before  making  the  necessary  sawing  of  the  Dissection 
bone,  the  loose  part  of  the  lower  jaw  on  the  right  side 
should  be  taken  away  ; further,  the  tongue,  hyoid  bone,  and 
larynx,  all  united,  may  be  detached  from  the  opposite  half 
of  the  lower  jaw,  and  laid  aside  till  the  dissector  is  ready  to 
use  them. 

The  saw  being  placed  on  the  right  side  of  the  crista  galli  Cut  through 
of  the  ethmoid  bone,  is  to  be  carried  vertically  through  the  saw. 
frontal  and  nasal  bones,  the  cribriform  plate  of  the  ethmoid, 
and  part  of  the  body  of  the  sphenoid  bone.  Now  the  roof 
of  the  mouth  is  to  be  turned  upwards,  and  the  soft  parts 
are  to  be  divided  on  the  right  of  the  median  line,  opposite 
the  cut  in  the  roof  of  the  nose  ; and  the  saw  is  then  to  be 
carried  through  the  hard  palate  on  the  right  side  of  the 
septum  nasi,  and  through  the  body  of  the  sphenoid  bone,  in 
such  a direction  as  to  make  the  cut  join  the  incision  from 
above.  The  piece  of  the  skull  is  now  easily  separated  into 
two  parts,  right  and  left  ; and  by  proceeding  as  above 
directed,  the  delicate  bones  of  the  nose  are  less  injured 
than  they  would  be  by  sawing  continuously  in  one  direction. 

The  right  half  will  serve  for  the  examination  of  the  meatuses, 
and  the  left  will  show  the  septum  nasi. 

The  cavity  of  the  nose  is  placed  in  the  centre  of  the  Situation  of 
bones  of  the  face,  being  situate  above  the  mouth,  and  nose* 
between  the  orbits  and  the  sinuses  of  the  superior  maxillary 

* For  this  information  the  student  may  refer  to  the  account  of  the 
teeth  that  has  been  given  by  Dr.  Sharpey,  in  Quain’s  Anatomy , 
vol.  iii.,  p.  87. 
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bones.  This  space  is  divided  into  two  parts — nasal  fossae, 
by  a vertical  partition. 

Each  fossa  is  larger  below  than  above  ; and  is  flattened  in 
form,  so  that  the  measurement  from  before  back  or  above 
down  exceeds  much  that  from  within  out.  It  communicates 
with  both  the  face  and  the  pharynx  by  apertures  named 
nares,  and  has  also  apertures  of  communication  with  the 
sinuses  in  the  surrounding  bones,  viz.  frontal,  ethmoid, 
sphenoid,  and  superior  maxillary.  In  each  fossa  are  a roof 
and  floor,  an  inner  and  an  outer  wall,  and  an  anterior  and 
a posterior  opening,  which  are  to  be  examined. 

The  roof  is  somewhat  arched,  and  is  formed  by  the  cribri- 
form plate  of  the  ethmoid  bone  in  the  centre  ; by  the  frontal 
and  nasal  bones  and  the  cartilages  in  front  ; and  by  the  body 
of  the  sphenoid,  the  sphenoidal  spongy  bone,  and  part  of  the 
palate  bone  at  the  posterior  part.  Many  apertures  exist  in 
the  ethmoid  bone  for  the  passage  of  the  olfactory  nerves  ; 
and  in  the  front  of  the  body  of  the  sphenoid  is  the  opening 
of  its  sinus. 

The  floor  is  slightly  hollowed  from  side  to  side,  and  in  it 
are  found  the  palate  and  superior  maxillary  bones — then- 
palate  processes.  Near  the  front  is  the  incisor  foramen 
leading  to  the  anterior  palatine  fossa. 

The  inner  boundary  (septum  nasi)  is  partly  osseous  and 
partly  cartilaginous,  and  will  be  seen  when  the  lining  mem- 
brane has  been  removed.  The  osseous  part  is  constructed 
by  the  vomer,  by  the  perpendicular  plate  of  the  ethmoid 
bone,  and  by  those  parts  of  the  frontal  and  nasal  with 
which  this  last  bone  articulates  above.  The  irregular  space 
in  front  in  the  prepared  skull  is  filled  by  the  triangular 
cartilage  of  the  septum , which  forms  part  of  the  partition 
between  the  nostrils,  and  supports  the  cartilages  of  the 
anterior  aperture.  Fixed  between  the  vomer,  the  ethmoid 
plate,  and  the  nasal  bones,  the  cartilage  rests  anteriorly  on 
the  median  ridge  between  the  superior  maxillae,  and  projects 
even  between  the  cartilages  of  each  nostril.  The  septum 
nasi  is  commonly  bent  to  one  side. 

The  outer  boundary  has  the  greatest  extent  and  the  most 
irregular  surface.  Six  bones  enter  into  the  formation  of 
this  wall,  and  they  come  in  the  following  order,  when 
enumerated  from  before  backwards  : — the  nasal  and  superior 
maxillary  ; the  small  os  unguis  with  the  lateral  mass  of  the 
ethmoid  bone  ; and  posteriorly  the  ascending  part  of  the 
palate  bone,  with  the  internal  pterygoid  plate  of  the  sphenoid 
bone  : of  these,  the  nasal,  ungual,  and  ethmoidal  reach  only 
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about  half  way  from  roof  to  floor,  whilst  the  others  extend 
the  whole  depth.  Altogether  in  front  of  the  bones,  the 
lateral  cartilages  may  be  said  to  construct  part  of  this  boun- 
dary. On  this  wall  are  three  convoluted  osseous  pieces,  is  irregular 
named  spongy  or  turbinate  bones  (fig.  15),  which  project  into 
the  cavity  : — the  two  upper,  5 and  6,  are  processes  of  the  spongy 
ethmoid,  but  the  lower  one  is  a separate  bone,  viz.  the  bones; 
inferior  spongy.  The  spongy  bones  are  confined  to  a certain 
portion  of  the  outer  wall,  and  their  extent  would  be  limited 
by  a line  continued  nearly  vertically  upwards  to  the  roof  of 
the  cavity  from  both  the  front  and  back  of  the  floor.  Be-  presents 
tween  each  turbinate  bone  and  the  wall  of  the  nose  is  a llollows 


longitudinal  hollow  or  meatus  ; and  into  these  hollows  the 
nasal  duct  and  the  sinuses  of  the  surrounding  bones  open. 

The  meatuses  are  the  spaces  arched  over  by  the  spongy  Meatuses, 
bones  ; and  as  the  bones  are  limited  to  a certain  part  of 
the  outer  wall,  so  are  the  spaces  determined  by  them. 

The  upper  one  (fig.  15)  is  the  smallest  and  straightest  of  Upper 
the  three  meatuses,  and  equals  in  length  about  the  posterior  meatus 
two  thirds  of  the  space  included  by  the  vertical  lines  before 

* Spongy  bones  and  meatuses  of  the  nasal  cavity.  5.  Upper  spongy 
bone.  6.  Middle  spongy  bone.  7.  Inferior  spongy  bone.  The  three 
meatuses  are  the  spaces  beneath  the  spongy  bones.  Above  the  upper 
spongy  bone  is  the  fourth  or  rudimentary  meatus.  8.  Opening  of  the 
Eustachian  tube.  The  woodcut  shows  also  the  glands  of  the  nose. 
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DISSECTION  OF  THE  NASAL  CAVITY. 

mentioned.  Into  it  the  posterior  ethmoidal  sinuses  open  at 
the  front  ; and  at  its  posterior  part,  in  the  dried  bone,  is 
the  spheno-palatine  foramen  by  which  the  nerves  and  vessels 
enter  the  nose. 

The  middle  meatus  (fig.  15)  is  longer  than  the  preceding  ; 
it  is  curved  upwards  in  front,  and  reaches  all  across  the 
space  referred  to  on  the  outer  wall.  Anteriorly  it  com- 
municates by  a funnel-shaped  passage  (infundibulum)  with 
the  frontal  sinus  and  the  anterior  ethmoidal  cells  ; and  near 
its  middle  is  a small  oblique  aperture,  about  the  size  of  a 
crow-quill,  which  leads  into  the  cavity  of  the  upper  jaw. 

The  inferior  meatus  (fig.  15)  is  straighter  than  the  middle 
one,  and  occupies  the  whole  width  of  the  included  space  on 
the  outer  wall  ; but  when  the  bone  is  clothed  by  the  mucous 
membrane  the  space  extends  still  farther  forwards.  In  its 
front  is  the  opening  of  the  ductus  ad  nasum,  and  nearly  on 
a level  with  but  behind  it,  the  Eustachian  tube  may  be  seen. 

Occasionally  there  is  a small  fourth  or  rudimentary 
meatus  above  the  rest,  which  communicates  with  a posterior 
ethmoidal  cell. 

The  nares.  In  the  recent  condition  of  the  nose  each 
fossa  has  a distinct  anterior  opening  in  the  face,  and  another 
in  the  pharynx  ; but  in  the  skeleton  there  is  only  one  com- 
mon opening  in  front  for  both  sides.  These  apertures, 
and  the  parts  bounding  them,  have  been  before  described 
(p.  32  and  134). 

The  mucous  membrane  that  lines  the  nasal  fossa  is  called 
the  pituitary  or  Schneiderian  membrane.  It  is  continuous 
with  the  integument  at  the  nostril,  and  with  the  membrane 
lining  the  pharynx  through  the  posterior  opening : moreover, 
it  is  also  continuous,  by  means  of  the  openings  into  the 
nasal  cavity,  with  the  mucous  membrane  of  the  tympanum 
and  eyeball,  and  with  that  of  the  different  sinuses,  viz. 
frontal,  ethmoidal,  sphenoidal,  and  maxillary. 

In  the  lower  region  of  the  nose,  where  the  air  chiefly 
passes  to  the  lungs,  the  membrane  is  thick,  and  closely 
united  to  the  subjacent  periosteum  and  perichondrium,  and 
on  the  margins  of  the  spongy  bones  it  is  projected  somewhat 
by  the  large  submucous  vessels,  so  as  to  increase  the  extent 
of  surface  ; but  in  the  canals  and  sinuses  it  is  very  thin. 
Near  the  nostril  it  is  furnished  with  papillae,  and  small  hairs 
(vibrissae). 

The  foramina  in  the  dry  bones,  which  transmit  nerves  or 
vessels,  are  entirely  closed  by  the  membrane,  viz.  incisor, 
spheno-palatine,  and  the  holes  in  the  cribriform  plate  ; but 
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the  apertures  that  lead  to  the  sinuses  and  the  orbit  are  only 
somewhat  diminished  by  the  lining  they  receive  : the  mem- 
brane is  partly  stretched  over  the  opening  of  the  ductus  ad 
nasum,  forming  a flap  or  valve  to  diminish  the  aperture. 

From  the  close  connection  of  the  mucous  membrane  with 
the  periosteum,  the  lining  membrane  of  the  nose  is  some- 
times called  a fibro-mucous  structure. 

The  surface  is  covered  by  the  apertures  of  muciparous 
glands,  which  are  in  greatest  abundance,  and  of  largest  size, 
about  the  middle  and  posterior  parts  of  the  nasal  fossa 
(fig.  15).  In  the  lower  part  of  the  nose,  and  in  the  sinuses, 
its  epithelium  is  of  the  columnar  ciliated  kind,  which  be- 
comes laminated  or  scaly  near  the  nostrils.  The  lining 
membrane  has  special  characters  in  the  upper  or  olfactorial 
part  of  the  cavity, 

Olfactory  region  (fig.  16).* — This  is  the  part  of  the  nose 
in  which  the  olfactory 
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nerve  is  distributed,  and  it 
is  therefore  the  seat  of  the 
sense  of  smell.  Its  mucous 
lining  differs  much  from 
that  in  the  lower  portion  of 
the  nose. 

This  region  is  situate  at 
the  top  of  the  nasal  cavity, 
and  is  confined  to  the  sur- 
face of  the  roof  formed  by 
the  cribriform  plate  of  the 
ethmoid  bone  ; to  a portion 
of  the  outer  wall  con- 
structed by  the  upper,  and 
part  of  the  middle  spongy 
bone ; and  to  a correspond- 
ing extent  of  the  septum, 
viz.  about  one  third. 

The  epithelium,  a to  c,  of  the  mucous  membrane  covering 
this  region  is  of  a brownish  tint,  is  laminar,  and  is  composed 
of  many  strata.  J The  glands  of  the  part  resemble  further 
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* This  region  has  been  specially  described  in  the  third  part  of  the 
Physiological  Anatomy  of  Dr.  Todd  and  Mr.  Bowman. 

L Vertical  section  of  the  mucous  membrane  of  the  olfactory  region 
in  the  rabbit  (Todd  and  Bowman),  a to  c.  Laminated  epithelium. 
d.  A nucleated  subjacent  tissue,  e.  An  offset  of  the  olfactory  nerve. 

+ Other  observers  state  that  the  epithelium  is  elongated  or  cylin- 
drical, and  ciliated  at  spots. 

L 
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those  of  ordinary  sweat  glands  in  their  position,  and  in  the 
length  and  condition  of  the  excretory  tubes. 

Dissection. — By  the  time  the  student  has  arrived  at  this 
stage  of  the  dissection,  little  will  be  seen  of  the  distribution 
of  the  olfactory  nerve.  If  the  septum  nasi  be  removed,  so 
as  to  leave  entire  the  membrane  covering  it  on  the  opposite 
side  (the  left),  the  filaments  of  the  nerve  will  appear  on  the 
surface,  near  the  cribriform  plate.  On  the  membrane  too, 
near  the  front  of  the  septum,  is  a branch  of  the  nasal  nerve. 
At  the  same  time  the  naso-palatine  nerve  and  artery  may 
be  seen  lowrer  down,  being  directed  from  behind  forwards, 
towards  the  anterior  palatine  fossa.  By  cutting  through 
the  fore  part  of  the  membrane  that  has  been  detached  from 
the  septum,  other  branches  of  the  olfactory  nerve  may  be 
traced  along  the  outer  wall  of  the  nasal  fossa. 

The  olfactory  nerve  forms  a bulb  on  the  cribriform 
plate  of  the  ethmoid  bone,  and  sends  branches  to  the 
olfactory  region  of  the  nose  through  the  apertures  in  the 
roof.  These  branches  are  about  twenty  in  number,  and  are 
divisible  into  three  sets.  An  inner  set  descend  in  the 
grooves  on  the  septum  nasi  (fig.  17),  and  then  branching, 


extend  over  the  upper  half.  A middle  set  is  confined  to 
the  roof  of  the  nose.  And  an  external  set  is  distributed  on 

* Nerves  of  the  septum  of  the  nose  (Scarpa).  1.  Olfactory  bulb 
and  its  ramifications  on  the  septum.  8.  Naso-palatine  nerve  from 
Meckel’s  ganglion. 
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the  two  upper  spongy  bones,  and  on  the  flat  surface  of  the 
ethmoid  bone  in  front  of  them.  As  the  branches  of  the 
olfactory  nerve  leave  the  skull,  they  receive  tubes  from  the 
dura  mater  and  pia  mater,  which  are  lost  in  the  tissue  to 
which  the  nerves  are  distributed.  The  nerves  ramify  in  the 
pituitary  membrane,  and  form  tufts  of  filaments  that  com- 
municate freely  with  the  contiguous  twigs,  forming  a net- 
work, but  their  mode  of  termination  in  the  tissue  is  un- 
known. 

The  olfactory  nerve  differs  in  structure  from  the  other  Structure, 
cranial  nerves  ; its  branches  are  deficient  in  the  white  sub- 
stance of  Schwann,  are  not  divisible  into  fibrillse,  and  are 
nucleated  and  granular  in  texture  (fig,  16).  They  resemble 
the  gelatinous  fibres,  and  seem  to  be  formed  of  an  exten- 
sion of  the  nervous  matter  of  the  olfactory  bulb. — (Todd 
and  Bowman.) 

The  other  branches  of  the  nerves,  together  with  the 
vessels  which  are  found  in  the  nose,  will  be  described  in 
the  following  section. 


Section  XIV. 

SPHENO -PALATINE  AND  OTIC  GANGLIA,  FACIAL  AND 
NASAL  NERVES,  AND  BRANCHES  OF  THE  INTERNAL 
MAXILLARY  ARTERY. 

Branches  of  MeckeVs  ganglion.  — From  the  ganglion  of  Branches  of 
Meckel  in  the  spheno-maxillary  fossa,  branches  are  fur-  ganglion; 
nished  to  the  nose  through  the  spheno-palatine  foramen,  to 
the  palate  through  the  canals  of  the  same  name,  and  to  the 
facial  nerve  along  the  vidian  canal.  The  position  of  these 
several  nerves  may  first  be  ascertained  by  examining  their 
channels  of  transmission  in  the  prepared  skull. 

Dissection. — The  branches  of  the  ganglion  that  enter  Seek 
the  nose  will  be  found  on  the  left  part  of  the  sawn  skull,  th^nose!  t0 
by  seeking  them  opposite  the  spheno-palatine  foramen, 
through  which  they  enter  the  nasal  fossa  with  correspond- 
ing arteries.  One  of  these  nerves  (naso-palatine),  before 
referred  to  as  lying  in  the  membrane  of  the  septum,  is  to 
be  isolated  from  the  pituitary  membrane,  and  followed 
forwards  to  where  it  enters  the  floor  of  the  nose.  Branches 
of  the  internal  maxillary  artery  accompany  the  nerves,  and 
are  to  be  dissected  with  them. 
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To  lay  bare  the  nerves  which  descend  to  the  palate,  the 
posterior  part  of  the  mncons  membrane  detached  from  the 
septum  of  the  nose,  and  that  lining  the  nasal  fossa  behind 
the  spongy  bones,  should  be  taken  away.  After  this  has 
been  removed  the  palatine  nerves  and  vessels  will  be  seen 
through  the  thin  translucent  palate  bone,  and  will  be  readily 
reached  by  breaking  carefully  through  the  bone  with  a 
chisel.  Afterwards  the  tube  of  membrane  that  contains 
the  vessels  and  nerves  is  to  be  opened ; and  these  are  to  be 
followed  down  to  the  soft  palate  and  roof  of  the  mouth,  and 
then  onwards  towards  the  incisor  teeth.  The  palatine 
nerves  will  lead  upwards  to  the  ganglion,  which  is  close  to 
the  body  of  the  sphenoid  bone.  But  to  bring  the  ganglion 
fully  into  view,  it  will  be  necessary  to  saw  through  the  over- 
hanging part  of  the  sphenoid  bone,  to  cut  away  pieces  of 
the  bones  surrounding  the  hollow  in  which  it  lies,  and  to 
remove  with  care  the  enveloping  fat  and  the  periosteum. 
The  ganglion  may  be  then  seen  to  be  a small  reddish-lookiag 
body,  from  which  the  vidian  nerve  passes  backwards. 

To  trace  backwards  the  vidian  branch  to  the  carotid  plexus 
and  the  facial  nerve,  the^  student  must  lay  open  the  canal 
which  contains  it  in  the  root  of  the  pterygoid  process  ; and 
in  doing  this  he  must  be  careful  of  a small  pharyngeal 
branch  of  nerve  and  artery  that  are  superficial  to  the  vidian, 
and  lie  in  the  pterygo-palatine  canal.  At  the  back  of  the 
pterygoid  canal,  a small  branch  from  the  vidian  to  the 
carotid  plexus  is  to  be  looked  for.  Lastly,  the  vidian  nerve 
is  to  be  followed  into  the  skull  by  cutting  away  the  point  of 
the  petrous  part  of  the  temporal  bone,  and  the  internal 
carotid  artery  ; and  is  to  be  pursued  on  the  surface  of  the 
temporal  bone,  beneath  the  ganglion  of  the  fifth  nerve,  to 
the  hiatus  Fallopii.  Its  junction  with  the  facial  nerve  will 
be  seen  with  the  dissection  of  that  nerve.  It  is  rather  a 
troublesome  task  to  trace  the  nerve  beyond  the  cartilage  in 
the  foramen  lacerum  (basis  cranii). 

The  sppieno-palatine  ganglion  (fig.  18, 4)  (ganglion  of 
Meckel)  occupies  the  spheno-m axillary  fossa,  close  to  the 
spheno-palatine  foramen,  and  is  connected  with  the  branches 
of  the  superior  maxillary  nerve  to  the  palate.  The  gan- 
glionic mass  is  somewhat  triangular  in  form,  and  of  a greyish 
colour.  It  is  situate,  for  the  most  part,  behind  the  branches 
of  the  superior  maxillary  nerve  to  the  palate,  so  as  to  sur- 
round only  part  of  their  fibres ; and  it  is  prolonged  posteriorly 
into  the  vidian  nerve.  Meckel’s  ganglion  resembles  the 
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other  ganglionic  masses  in  connection  with  the  fifth  nerve  structure, 
in  having  sensory,  motor,  and  sympathetic  offsets  or  roots 
connected  with  it,  and  in  this  wise  : — its  sensory  fibres 
come  from  the  superior  maxillary  trunk  of  the  fifth  nerve, 
its  motor  fibres  from  the 
facial  nerve  through  the 
vidian  branch,  and  its 
sympathetic  fibres  are 
continued  from  the  caro- 
tid plexus  through  the 
sheath  of  the  vidian. 

The  Branches  of  the 
ganglion  are  directed  up- 
wards to  the  orbit ; down- 
wards to  the  mouth  ; in- 
wards to  the  nose  ; and 
backwards  to  the  pha- 
rynx, and  to  the  facial 
and  sympathetic  nerves. 

Branches  to  the  orbit.  — 

These  are  two  or  three  in 
number,  which  ascend 
through  the  spheno-maxillary  fissure,  and  end  in  the  perios- 
teum. It  will  be  necessary  to  cut  through  the  sphenoid  bone 
to  follow  these  nerves  to  their  termination. 

Branches  to  the  palate. — The  nerves  of  the  palate,  though  to  the 
connected  in  part  with  the  ganglionic  mass,  are  the  continua-  palate> 
tion  of  the  spheno-palatine  branches  of  the  superior  maxillary 
nerve  (p.  107).  Below  the  ganglion  they  are  divided  into  are  three, 
three  palatine  nerves  (large,  small,  and  external),  which  are 
distributed  to  the  roof  of  the  mouth,  the  soft  palate  and 
tonsil,  and  the  lining  membrane  of  the  nose. 

1.  The  large  palatine  nerve  (anterior)  (fig.  IB,'5)  reaches 

the  roof  of  the  mouth  through  the  largest  palatine  canal,  to  nose, 
and  extends  forwards  nearly  to  the  incisor  teeth,  where  it 
joins  the  naso-palatine  nerve.  Whilst  in  its  canal,  the 
nerve  furnishes  two  or  more  filaments  (inferior  nasal)  to  the 
membrane  on  the  middle  and  lower  spongy  bones  ; and,  in 
the  roof  of  the  mouth,  it  supplies  the  mucous  membrane 
and  glands,  and  gives  an  offset  to  the  soft  palate. 

2.  The  small  palatine  nerve  (posterior),  3,  lies  in  the  small,  and 

* Nerves  of  the  nose  and  palate  (Scarpa),  a and  b.  Soft  palate. 

1.  Olfactory  nerve.  2.  Nasal  nerve  of  the  ophthalmic  trunk.  "6. 

Smaller  palatine  nerve.  4.  Meckel’s  ganglion.  5.  Larger  palatine 
nerve.  6.  Yidian  nerve.  7.  External  palatine  nerve. 
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smaller  canal,  and  ends  inferiorly  in  the  soft  palate  and  the 
levator  palati  muscle  ; it  supplies  the  uvula  and  tonsil. 

3.  The  external  palatine  nerve , 7,  is  smaller  than  the 
other  two,  and  descends  in  the  canal  of  the  same  name. 
Leaving  the  canal,  the  nerve  is  distributed  to  the  velum 
palati  and  the  tonsil. 

Branches  to  the  nose. — The  nasal  branches,  from  three  to 
live  in  number,  are  for  the  most  part  very  small  and  soft, 
and  pass  inwards  through  the  spheno -palatine  foramen. 
One  of  these  is  the  naso-palatine  nerve.  Their  distribution 
is  mentioned  below. 

1.  The  superior  nasal  branches  (anterior)  are  distributed 
in  the  mucous  membrane  on  the  two  upper  spongy  bones, 
and  a few  filaments  reach  the  back  part  of  the  septum  nasi. 

2.  The  naso-palatine  nerve  (nerve  of  Cotunnius)  (fig.  17,8) 
crosses  the  roof  of  the  nasal  fossa  to  reach  the  septum  nasi, 
and  descends  on  this  partition  to  near  the  front.  The  nerve 
now  enters  a special  canal  by  the  side  of  the  septum,  that 
of  the  left  side  of  the  body  being  anterior  to  the  other,  and 
is  conveyed  to  the  roof  of  the  mouth,  where  it  lies  in  the 
centre  of  the  anterior  palatine  fossa.  Finally,  the  nerves  of 
opposite  sides  are  united  in  the  mouth,  and  are  distributed 
in  the  mucous  membrane  behind  the  incisor  teeth  ; at  their 
distribution  they  are  connected  with  the  great  palatine 
nerves.  On  the  septum  nasi  filaments  are  supplied  by  the 
naso-palatine  nerve  to  the  mucous  membrane.  To  follow 
the  nerve  to  its  termination,  the  canal  in  the  roof  of  the 
mouth  ought  to  be  opened. 

The  posterior  branches  are  two  : a pharyngeal  branch,  and 
the  vidian  nerve. 

1.  The  pharyngeal  branch  is  very  small,  and  is  directed 
through  the  pterygo-palatine  canal  to  the  mucous  membrane 
of  the  pharynx  near  the  Eustachian  tube,  in  which  it  ends. 

2.  The  vidian  nerve , 6,  passes  backwards  through  the 
vidian  canal,  and  sends  some  small  filaments,  through  the 
bone,  to  the  membrane  of  the  back  part  of  the  roof  of 
the  nose  {upper  posterior  nasal  branches).  At  its  exit  from 
the  canal,  the  nerve  furnishes  a soft  reddish  offset  {carotid 
branch)  to  join  the  sympathetic  on  the  outer  side  of  the 
carotid  artery.  The  continuation  of  the  nerve  enters  the 
cranium  through  the  cartilaginous  substance  closing  the  fora- 
men lacerum  (basis  cranii)  and  is  directed  backwards  in  a 
groove  on  the  surface  of  the  petrous  part  of  the  temporal 
bone,  where  it  takes  the  name  of  large  superficial  petrosal 
nerve  (fig.  19,  2).  Lastly  it  is  continued  through  the  hiatus 
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Fallopii,  to  join  the  gangliform  enlargement  on  the  facial 
nerve.  Whilst  in  the  temporal  bone,  the  vidian  receives  a 
twig  from  the  tympanic  nerve. 

The  vidian  nerve  may  be  considered  to  consist  of  motor  Vidian  a 
and  sympathetic  fibres  in  the  same  sheath,  these  being  ^™^0UDd 
combined  here  in  the  same  manner  as  in  the  connecting 
branches  between  the  sympathetic  and  spinal  nerves. 

Directions. — The  student  may  now  direct  his  attention  to 
the  remaining  nerves  and  vessels  in  the  nasal  cavity. 

Dissection. — The  nasal  nerve  is  to  be  sought  in  the  nose  Seek^other 
behind  the  nasal  bone,  by  gently  detaching  the  lining  mem-  vessels  of 
brane,  after  having  cut  off  the  projecting  bone.  A branch  nose> 
is  given  from  the  nerve  to  the  septum  nasi,  but  probably 
this  and  the  trunk  of  the  nerve  will  be  seen  but  imperfectly 
in  the  present  condition  of  the  part.  The  terminal  branches 
of  the  internal  maxillary  artery  in  the  spheno-maxillary  fossa 
with  its  veins  are  to  be  completely  traced  out. 

The  nasal  nerve  (of  the  ophthalmic)  (fig.  18,  2)  has  been  Nasal  nerve 

already  seen  in  the  orbit  and  skull,  and  at  its  termination 

in  the  face  (p.  47)  ; and  the  part  that  connects  the  two 

through  the  nose  is  now  to  be  learned.  Entering  the  nasal  lies  beneath 

fossa  by  an  aperture  at  the  front  of  the  ethmoid  bone,  the  nasal  bone > 
d ± ? gives 

nerve  gives  a branch  to  the  membrane  of  the  septum  of  the 
nose,  and  is  then  continued  in  a groove  behind  the  os  nasi 
to  the  lower  margin  of  this  bone,  where  it  escapes  to  the 
surface  of  the  nose. 

Branches. — a.  The  branch  to  the  septum  divides  into  fila-  branch  to 
ments  that  ramify  on  the  anterior  part  of  that  partition,  and  sePtum 
reach  nearly  to  the  lower  border. 

b.  One  or  two  filaments  are  likewise  furnished  by  the  and  to 
nerve  to  the  mucous  membrane  of  the  fore  part  of  the  outer  outer  walb 
wall  of  the  nasal  fossa  ; these  extend  as  low  as  the  inferior 
spongy  bone. 

Terminal  branches  of  the  internal  maxillary  artery. — The  Branches  of 
branches  of  the  artery  in  the  spheno-maxillary  fossa,  which  maxillary 
have  not  been  hitherto  seen,  are  the  following: — superior  artery  are 
palatine,  naso-palatine,  pterygo-palatine,  and  vidian. 

1.  The  superior  or  descending  palatine  is  the  largest  palatine 
branch  of  the  artery  in  the  fossa,  and  accompanies  the  large  branch> 
palatine  nerve  in  its  canal.  Arrived  at  the  palate,  the 
vessel  is  directed  forwards  in  the  roof  of  the  mouth,  and 
anastomoses  behind  the  incisor  teeth  with  the  artery  of  the 
opposite  side,  and  with  a branch  that  descends  from  the 
nose  through  the  incisor  foramen.  In  its  course  the  artery 
supplies  branches  to  the  other  palatine  canals,  which  pass 
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with,  the  contained  nerves  to  the  soft  palate  and  tonsil  ; and 
some  offsets  are  furnished  to  the  lining  membrane  of  the 
nose.  In  the  roof  of  the  mouth  the  mucous  membrane, 
glands,  and  gums,  receive  their  vessels  from  this  artery. 

2.  The  nasal  or  spheno-palatine  artery  enters  the  nose 
through  the  spheno-palatine  foramen,  and  divides  into 
branches  : — Some  of  these  are  distributed  on  the  spongy 
bones  and  the  outer  wall  of  the  nasal  fossa,  and  supply 
offsets  to  the  membrane  lining  the  posterior  ethmoidal  cells. 
One  long  branch,  artery  of  the  septum  (art  naso-palatina ), 
runs  on  the  partition  between  the  nasal  fossae  to  the  incisor 
foramen,  through  which  it  anastomoses  with  the  superior 
palatine  in  the  roof  of  the  mouth.  This  branch  accompanies 
the  naso-palatine  nerve,  and  covers  the  septum  with  nu- 
merous ramifications. 

3.  The  ptery go-palatine  is  a very  small  branch  which, 
passing  backwards  through  the  canal  of  the  same  name,  is 
distributed  to  the  Eustachian  tube  and  the  lining  membrane 
of  the  pharynx. 

4.  The  vidian  or  pterygoid  branch  is  contained  in  the 
vidian  canal  with  the  nerve  of  the  same  name,  and  ends  on 
the  upper  part  of  the  Eustachian  tube  and  the  pharynx  after 
escaping  from  its  canal. 

Some  small  nasal  arteries  are  furnished  to  the  roof  of  the 
nasal  fossa  by  the  anterior  and  posterior  ethmoidal  branches 
of  the  ophthalmic  (p.  48)  ; and  others  from  the  facial  artery 
supply  the  part  near  the  nostril. 

Veins. — The  veins  accompanying  the  terminal  branches 
of  the  internal  maxillary  artery  unite  in  the  spheno-maxil- 
lary  fossa  in  the  alveolar  plexus.  Into  this  plexus  offsets 
are  received  from  the  pterygoid  plexus  and  the  infraorbital 
vein  ; and  from  it  a large  trunk  (alveolar,  anterior  internal 
maxillary  vein)  is  directed  forwards  below  the  malar  bone 
to  join  the  facial  vein  (p.  29).  Beneath  the  mucous 
membrane  of  the  nose  the  veins  have  a plexiform  arrange- 
ment, which  is  particularly  large  over  the  free  margin  of  the 
spongy  bones. 

Facial  nerve  in  the  temporal  bone  . — This  nerve  winds 
through  the  petrous  part  of  the  temporal  bone,  and  it  is 
followed  with  difficulty  in  consequence  of  the  extreme 
density  of  the  bone,  and  the  absence  of  marks  on  the  sur- 
face to  indicate  its  position.  To  render  this  dissection 
easier,  the  student  should  be  provided  with  a temporal  bone, 
in  which  the  course  of  the  facial  nerve  and  the  cavity  of  the 
tympanum  are  displayed. 
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Dissection. — The  examination  of  the  nerve  is  to  be  begun  Dissection 
at  the  stylo-mastoid  foramen,  and  to  be  carried  inwards  from  the^one^ 
that  point.  With  this  view,  the  side  of  the  skull  should  be 
sawn  through  between  the  meatus  externus  and  the  anterior 
border  of  the  mastoid  process,  so  as  to  open  the  posterior 
part  of  the  aqueduct  of  Fallopius.  The  nerve  will  be  then 
seen  entering  deeply  into  the  substance  of  the  temporal 
bone  ; and  it  will  be  readily  followed  if  the  dissector  cuts 
away  with  the  bone  forceps  all  the  bone  projecting  above  it. 

In  this  last  step  the  cavity  of  the  tympanum  will  be  more 
or  less  opened,  and  the  chain  of  bones  in  if  laid  bare.  The 
nerve  is  now  to  be  traced  onwards  along  the  inner  side  of 
the  tympanum,  till  it  becomes  enlarged,  and  bends  suddenly 
inwards  to  the  meatus  auditorius  internus.  The  surrounding 
bone  is  to  be  removed  from  the  enlargement  on  the  nerve, 
so  as  to  trace  to  it  the  petrosal  nerves ; and  then  the  meatus 
auditorius  is  to  be  laid  open,  to  see  the  facial  and  auditory 
nerves  in  that  hollow. 

The  course  of  the  chorda  tympani  nerve  (branch  of  the  of  chorda 
facial)  across  the  tympanum  will  be  seen  by  the  removal  of  tympam’ 
the  central  ear  bone,  the  incus.  The  nerve  may  be  also 
followed  through  the  wall  of  the  cavity  behind,  as  well  as 
out  of  the  cavity  in  front. 

The  remaining  branches  of  the  facial  nerve  in  the  bone  and  other 
are  very  minute,  and  are  not  to  be  seen,  unless  on  a fresh  branches, 
piece  of  the  skull  which  has  been  softened  in  acid.  The 
student  may  therefore  omit  all  the  paragraphs  marked  with 
an  asterisk,  till  he  is  able  to  obtain  a part  on  which  a careful 
examination  can  be  made. 

The  facial  nerve  enters  the  internal  auditory  meatus  with  Facial  nerve 
the  auditory  nerve.  It  is  then  received  into  the  aqueduct 
of  Fallopius  at  the  bottom  of  the  meatus,  and  is  conducted  winds 
through  the  temporal  bone  to  the  stylo-mastoid  foramen  and  temporal 
the  face  (p.  39).  In  its  serpentine  course  through  the  bone,  bone, 
the  nerve  is  first  directed  outwards  to  the  inner  wall  of  the 
tympanum  : at  that  spot  it  suddenly  bends  backwards,  and 
is  marked  by  a gangliform  swelling  (intumescentia  gangli-  is  marked 
formis)  fig.  19,  to  which  several  nerves  are  united.  From  by  sweHm^ 
this  swelling  the  nerve  is  continued  through  the  arched  receives 
aqueduct,  passing  along  the  inner  wall  of  the  tympanum,  many  twlgs* 
and  then  behind  that  cavity  to  the  aperture  of  exit  from 
the  bone.  The  branches  of  the  nerve  in  the  bone  serve  for  other 
the  most  part  to  connect  it  with  other  nerves  ; but  one  branches, 
supplies  the  tongue,  and  another  the  stapedius  muscle. 

Connecting  branches. — These  branches  communicate  with  Branches 
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the  auditory  and  glosso-pharyngeal  nerves  ; also  with  two 
trunks  (superior  and  inferior  maxillary)  of  the  fifth  nerve. 

1.  Union  with  the  auditory  nerve. — In  the  bottom  of 

Fig.  19.* 


the  meatus  the  facial  and  auditory  nerves  are  connected  by 
one  or  two  minute  filaments. 

* 2.  Connecting  branches  of  the  gangliform  enlargement. 

— The  swelling  of  the  facial  nerve  receives  three  small  twigs. 

One  in  front  is  the  large  superficial  petrosal  nerve  (vidian) 

(fig.  19,  2)  ; another  is  the  small  superficial  petrosal  of  the 
tympanic  nerve  3 ; and  the  third  is  the  external  superficial 
petrosal  4,  which  is  derived  from  the  sympathetic  on  the 
middle  meningeal  artery. 

* 3.  Chorda  tympani. — This  long  but  slender  branch  of 
the  facial  nerve  crosses  the  tympanum,  and  ends  in  the 
tongue.  Arising  about  a quarter  of  an  inch  from  the  stylo- 
mastoid foramen  (fig.  19,  5),  the  nerve  is  directed  forwards 
to  the  tympanum  through  a canal  in  the  posterior  boundary, 
and  enters  that  cavity  below  the  pyramid.  In  the  cavity  ! 
the  nerve  is  directed  forwards,  across  the  handle  of  the 

* Nerves  joining  the  enlargement  of  the  facial  nerve  (Bidder).  1. 
Facial  nerve.  2.  Large  superficial  petrosal.  3.  Small  superficial 
petrosal.  4.  External  superficial  petrosal.  5.  Chorda  tympani. 
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malleus  and  the  membrana  tympani,  to  the  Glasserian  fissure, 
or  an  aperture  in  the  bone  on  the  inner  side,  through  which 
it  leaves  the  tympanum.  Outside  the  skull  the  chorda 
tympani  joins  the  gustatory  nerve  (fig.  20,  '),  and  con- 
tinues along  it  to  the  submaxillary  ganglion  and  the  tongue 
(p.  99). 

The  auditory  nerve  will  be  learned  with  the  ear.  It  may  Auditory 
be  now  seen  to  divide  into  two  parts,  one  of  which  enters  nelve* 
the  cochlea,  and  the  other  the  vestibule. 

Otic  ganglion. — At  this  late  period  of  the  dissection,  otic 
there  is  little  to  be  seen  of  this  ganglion,  but  the  student  gangll011‘ 
should  remember  that  it  is  one  of  the  things  to  be  examined 
in  a fresh  part.  Its  situation  is  on  the  inner  aspect  of  the 
inferior  maxillary  nerve,  close  to  the  base  of  the  skull,  and 
it  must  therefore  be  arrived  at  from  the  inner  side. 

Dissection.  • — Putting  the  part  in  the  same  position  as  for  Dissection, 
the  examination  of  Meckel’s  ganglion,  the  dissector  should 
define  the  Eustachian  tube  and  the  muscles  of  the  palate, 
and  then  take  away  the  levator  palati  and  that  tube,  using 
much  care  in  removing  the  last.  When  some  loose  areolar 
tissue  has  been  cleared  away  the  internal  pterygoid  muscle 
comes  into  view,  with  the  trunk  of  the  inferior  maxillary 
nerve  above  it,  and  a small  branch  (internal  pterygoid) 
descending  from  the  nerve  to  the  surface  of  the  muscle. 

If  this  branch  of  nerve  to  the  pterygoid  muscle  be  taken  as  a 
guide,  it  will  lead  to  the  ganglion. 

* To  complete  the  dissection,  saw  vertically  through  the  To  define 
petrous  part  of  the  temporal  bone,  a little  nearer  the  middle  £angll0n 
line  than  the  inner  wall  of  the  tympanum,  the  bone  being 
supported  whilst  it  is  divided.  Taking  off  now  some  mem-  and  its 
brane  that  covers  the  ganglion,  the  student  may  follow  branclies- 
backwards  a small  branch  to  the  tensor  tympani  muscle, 
but  he  must  previously  open  the  small  canal  that  contains 
the  muscle,  by  entering  it  from  below  through  the  carotid 
canal.  Above  this  small  branch  is  another  minute  nerve 
(small  superficial  petrosal),  which  issues  from  the  skull, 
and  joins  the  back  of  the  ganglion.  A small  twig  is  to 
be  sought  from  the  front  of  the  ganglion  to  the  tensor 
palati  muscle,  and  one,  near  the  same  spot,  to  join  the  sym- 
pathetic nerve  on  the  middle  meningeal  artery. 

The  otic  ganglion  (gang,  auriculare,  Arnold)  (fig.  20,)  Otic  gang- 
resembles  the  other  ganglia  connected  with  the  fifth  nerve,  iune^side  of 
It  is  a small  reddish  body,  which  is  situate  on  the  inner 
surface  of  the  inferior  maxillary  nerve  close  to  the  skull, 
and  surrounds  the  origin  of  the  nerve  to  the  internal  ptery- 
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goid  muscle.  By  its  inner  surface  the  ganglion  is  in  contact 
with  the  Eustachian  tube,  and  at  a little  distance  behind  is 
Structure,  the  middle  meningeal  artery.  In  this  ganglion,  as  in  the 
others  above  referred  to,  filaments  from  motor,  sensory,  and 
sympathetic  nerves  are  blended.  Some  twigs  are  furnished 
by  it  to  muscles. 


Fig.  20.* 


Branches  * a.  Connecting  branches — roots.  — The  ganglion  is  joined  by 
a fasciculus  from  the  motor  part  of  the  inferior  maxillary 
nerve,  and  is  closely  united  with  the  branch  of  that  nerve  to 
the  internal  pterygoid  muscle,  thus  receiving  two  of  its 
sympathetic  roots,  motor  and  sensory,  from  the  fifth  nerve.  Its  connec- 
tion with  the  sympathetic  is  established  by  a twig  that  is 
received  from  the  plexus  on  the  middle  meningeal  artery. 
Further,  the  ganglion  is  connected  with  the  tympanic  nerve 
by  means  of  the  small  superficial  petrosal  nerve,  6,  which 
joins  the  posterior  part. 

* 6.  Branches  to  muscles. — Two  muscles  receive  their 
nerves  from  the  otic  ganglion,  viz.  tensor  tympani  and 
circumflexus  palati.  The  nerve  to  the  tensor  tympani 
(fig.  20)  is  directed  backwards,  and  enters  the  bony  canal 
that  contains  that  muscle.  The  branch  for  the  circum- 


and  tym- 
panic 
nerves. 


Other 

branches 

enter 

muscles. 


* Inner  view  of  the  otic  ganglion  (Arnold),  a.  Internal  pterygoid 
muscle  with  its  nerve  entering  it.  b.  External  carotid  artery  with  the 
sympathetic  on  it.  1.  Gasserian  ganglion.  2.  Ophthalmic  trunk. 
3.  Superior  maxillary.  4.  Inferior  maxillary  trunk  with  the  otic 
ganglion  on  it.  5.  Branch  to  tensor  of  the  palate  ; and  opposite  to 
it  is  the  small  nerve  to  the  tensor  muscle  pf  the  tympanum.  6.  Small 
superficial  petrosal  nerve.  7.  Chorda  tympani. 
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flexus,  5,  arising  from  the  front  of  the  ganglion,  may  be 
supposed  to  be  derived  from  the  internal  pterygoid  nerve. 

The  nerve  of  the  internal  pterygoid  muscle  (fig.  20),  is  a Nerve  of 
long  slender  branch,  which  arises  from  the  inner  side  of  the  ^^.ygoid 
inferior  maxillary  nerve  near  the  skull,  and  is  directed 
downwards  to  the  deep  surface  of  the  muscle.  This  nerve 
is  joined  by  a fasciculus  from  the  motor  root  of  the  fifth 
nerve. 

Directions. — The  remainder  of  the  left  pterygo-maxillary  Directions, 
region  may  be  examined  on  this  side  of  the  body. 


Section  XV. 

DISSECTION  OF  THE  TONGUE. 

Directions. — The  tongue  and  larynx  are  to  remain  con-  Directions, 
nected  with  each  other  whilst  the  student  learns  the  general 
form,  and  the  structure  of  the  tongue. 

Dissection. — The  ends  of  the  extrinsic  lingual  muscles  Dissection, 
that  have  been  detached,  may  be  cut  off,  but  enough  of  each 
should  be  left  to  trace  it  afterwards  into  the  substance  of  the 
tongue. 

The  tongue  occupies  the  floor  of  the  mouth,  and  is  rather  Tongue, 
ovoidal  in  shape,  with  the  larger  end  turned  backwards. 

It  is  free  over  the  greater  part  of  the  surface  ; but  at  the 
hinder  part,  and  at  the  posterior  two -thirds  of  the  under  Situation 
surface,  it  gives  attachment  to  the  muscles  and  the  mucous  and  form* 
membrane  that  fix  it  to  the  parts  around. 

The  apex  or  tip  of  the  tongue  is  in  contact  with  the  incisor  Connections 
teeth  ; and  the  base,  which  looks  towards  the  pharynx,  is  base.6*’  and 
attached  to  the  hyoid  bone,  and  is  connected  likewise  with 
the  epiglottis  by  three  folds  of  mucous  membrane — a central 
and  two  lateral.  The  upper  surface  or  dorsum  of  the  tongue  Upper  sur- 
is  somewhat  convex,  and  is  received  into  the  hollow  of  the 
roof  of  the  mouth  ; in  the  anterior  two  thirds  it  is  divided 
into  two  equal  parts  by  a median  groove,  which  ends  a little 
in  front  of  a hollow  named  foramen  caecum.  This  surface  is 
rough  and  covered  with  papillae  over  the  anterior  two  thirds ; 
but  is  smoother  at  the  posterior  third,  though  even  here  the 
surface  is  irregular,  in  consequence  of  projecting  mucous 
glands  and  follicles.  The  under  surface,  free  only  in  part,  Under  sur- 
gives  attachment  to  the  mucous  membrane,  and  to  the  dif-  face’ 
ferent  lingual  muscles  that  are  connected  with  the  hyoid 
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bone  and  the  jaw  ; and  in  front  of  these  muscles  is  the  fold 
of  the  mucous  membrane  named  fraenum  linguae.  The 
borders  of  the  tongue  are  thick  and  round  at  the  base  of 
the  organ,  where  they  are  marked  by  vertical  ridges  and 
furrows,  but  gradually  become  thinner  near  the  apex. 

Papilla. — On  the  dorsum  of  the  tongue  are  the  following 
kinds  of  papillae ; the  conical  and  filiform,  the  fungiform,  and 
the  caliciform. 

The  conical  and  filiform  papillae  are  the  numerous  small 
projections,  like  the  villi  on  the  mucous  membrane  of  the 
small  intestine,  which  cover  the  anterior  twothirds  of  the 
dorsum  of  the  tongue.  Some  of  the  papillae  (conical)  are 
wider  at  their  attached  than  at  their  free  end,  and  these 
are  most  developed  over  the  central  part  of  the  tongue. 
Others  become  longer  (filiform),  especially  towards  the  sides 
of  the  tongue.  These  small  papillae  are  furnished  with 
minuter  papillae,  and  are  provided  at  the  tip  with  hair-like 
processes  of  the  epithelium.  Towards  their  limit  behind,  as 
well  as  on  the  side  of  the  tongue,  they  have  a linear  arrange- 
ment. 

The  fungiform  papillae  are  less  numerous  but  larger  than 
the  preceding  set,  amongst  which  they  are  scattered.  They 
are  wider  at  the  free  end  than  at  the  part  fixed  to  the 
tongue,  and  they  project  beyond  the  other  set  ; they  are 
situate  mostly  at  the  tip  and  sides  of  the  tongue.  They  are 
covered  with  small  simple  papillae. 

The  caliciform  (papillae  vallatae)  are  fewer  in  number  and 
larger  than  the  others,  and  are  placed  at  the  junction  of  the 
two  anterior  with  the  posterior  third  of  the  tongue.  Their 
number  varies  from  eight  to  ten.  These  papillae  extend 
across  the  tongue  in  a line  resembling  the  letter  V.  Each 
papilla  consists  of  a central  truncated  part  of  a conical  form, 
which  is  surrounded  by  a fold  of  the  mucous  membrane  : its 
wider  part  or  base  projects  above  the  surface,  whilst  the 
apex  is  attached  to  the  tongue.  Both  the  papilla  and  the 
surrounding  fold  are  furnished  with  smaller  secondary 
papillae. 

Minute  simple  papillae  exist  in  the  part  of  the  tongue 
behind  the  caliciform  kind  ; but  they  cannot  be  observed  till 
the  epithelium  is  removed. * — (Todd  and  Bowman.) 

Structure  of  the  Papilla. — The  simple  papillae  are  con- 


* Similar  papilla  are  said,  by  Mr.  Salter,  to  occupy  ‘ 1 the  whole  of 
the  under  surface  of  the  free  portion  of  the  tongue.” — Cyclop,  of 
Anatomy : art.  Tongue. 
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structed  like  those  of  the  skin,  viz.  of  a projecting  cone  of  of  simple, 
formative  membrane,  which  is  covered  by  epithelium,  and 
filled  with  a loop  of  the  capillaries,  and  a nerve.  The  three  Of  com- 
other compound  forms  of  the  papillae  may  be  said  to  be  pound* 
formed  by  outgrowths  from  the  simple  kind.  Thus  smaller 
papillary  eminences  spring  from  the  common  cone  of  limit- 
ing membrane  ; and  each  has  its  separate  investment  of 
epithelium,  by  which  the  brush-like  appearance  on  the 
surface  is  produced.  From  the  plexus  of  capillary  vessels 
in  the  interior  of  the  papilla  a looped  offset  is  furnished  to 
each  smaller  papillary  projection  ; whilst  the  entering  nerve 
sends  offsets  to  the  different  subdivisions  of  the  papilla, 
whose  mode  of  ending  in  each  is  unknown. 

Structure.’ — The  tongue  consists  of  two  symmetrical  Parts  found 
halves,  and  separating  them  is  a fibrous  structure  in  the  mtorlgue• 
middle  line.  Each  half  is  made  up  of  a mass  of  muscular 
fibre  with  interspersed  fat  ; and  entering  it  are  the  lingual 
vessels  and  nerves.  The  whole  tongue  is  enveloped  by  the 
mucous  membrane,  and  a special  fibrous  membrane  attaches 
it  to  the  hyoid  bone. 

Dissection.  — By  the  time  the  student  has  arrived  at  this  Tongue  best 
stage,  the  muscular  fibres  may  have  lost  their  colour  ; but  with  fresh°part. 
a fresh  part  the  facts  here  stated  can  be  easily  ascertained. 

To  define  the  septum,  and  the  membrane  attaching  the  Define 
tongue  to  the  hyoid  bone,  the  tongue  is  to  be  placed  on  its  septum  > 
dorsum,  and,  the  remains  of  the  mylo  and  genio-hyoideus 
having  been  removed,  the  genio-hyo-glossi  muscles  are  to  be 
cleaned,  and  drawn  from  one  another  along  the  middle  line. 

After  separating  these  muscles,  except  in  front,  and  cutting 
across  their  intercommunicating  fibres,  the  edge  of  the  sep- 
tum will  appear ; but  it  will  be  more  completely  denuded  ^yo-g^ossal 
by  cutting  through  the  anterior  fibres  of  the  left  hyo-glossus. 

By  tracing  the  hinder  fibres  of  the  genio-hyo-glossus  muscles 
towards  the  os  hyoides,  the  hyo-glossal  membrane  will  be 
arrived  at.  At  the  front  of  the  tongue  the  genio-hyo- 
glossus  will  be  afterwards  followed  out. 

Outside  this  triangular  muscle  in  the  middle  line,  is  the  and  inferior 
longitudinal  bundle  of  the  inferior  lingualis,  which  may  be  llugualls< 
cleaned  on  the  left  side,  though  it  will  be  better  seen  sub- 
sequently on  the  right  half. 

Fibrous  tissue. — Along  the  middle  line  of  the  tongue  is  a Fibrous 
thin  lamina  of  this  tissue,  forming  a septum  : at  the  root  is  tongue  ;6S 
another  fibrous  structure,  named  the  hyo-glossal  membrane ; 
and  covering  the  organ,  for  the  greater  part,  is  a submucous 
layer  of  the  same  tissue. 
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its  septum.  Sepfoim. — This  fibrous  structure  forms  a vertical  parti- 

tion between  the  two  halves  of  the  tongue,  and  extends 
from  the  base  to  the  apex.  It  is  stronger  posteriorly  than 
anteriorly,  and  is  connected  behind  with  the  hyo-glossal 
membrane.  To  each  side  the  transverse  muscle  is  connected. 
Its  disposition  may  be  better  seen  subsequently  on  a ver- 
tical section.  In  some  instances  a small  fibro-cartilage  about 
a quarter  of  an  inch  deep  and  of  the  same  length  exists  in 
the  septum. 

The  hyo-glossal  membrane  is  a thin,  but  strong  fibrous 
lamina,  which  attaches  the  root  of  the  tongue  to  the  upper 
border  of  the  body  of  the  hyoid  bone.  On  its  under  or 
anterior  surface  some  of  the  hinder  fibres  of  the  genio-hyo- 
glossi  are  collected,  as  if  this  was  their  aponeurosis  to  attach 
them  to  the  os  hyoides. 

The  submucous  fibrous  or  aponeurotic  stratum  of  the 
tongue  invests  the  organ,  and  is  continued  into  the  sheaths 
of  the  muscles.  Over  the  posterior  third  of  the  dorsum  its 
strength  is  greater  than  elsewhere  ; and  in  front  of  the  epi- 
glottis it  forms  bands  in  the  folds  of  the  mucous  membrane  in 
this  position.  Into  it  the  muscular  fibres  are  inserted, 
which  end  on  the  surface  of  the  tongue. 

Muscles. — Each  half  of  the  tongue  is  made  up  of  ex- 
trinsic and  intrinsic  muscles.  The  former  are  distinguished 
by  having  only  their  termination  in  the  tongue  ; and  the 
Two  kinds,  latter,  by  having  both  origin  and  insertion  within  the  organ, — 
that  is  to  say,  springing  from  one  part  and  ending  at  another. 

A.  The  extrinsic  muscles  are  the  following,  viz.,  palato 
and  stylo-glossus,  hyo  and  genio-hyo-glossus,  and  pharyngeo- 
glossus.  Only  the  lingual  endings  of  these  are  now  to  be 
noticed,  for  the  origin  from  the  bones  around  have  been 
before  made  out. 

Dissection . — After  the  tongue  has  been  firmly  fastened  on 
its  left  side,  the  extrinsic  muscles  may  be  dissected  on  the 
palato  stylo-  right  half.  Three  of  these  muscles,  viz. , palato,  stylo,  and 
hyo-glossus,  come  together  to  the  side  of  the  tongue,  at  the 
junction  of  the  middle  and  posterior  third  ; and,  to  follow 
their  radiating  fibres  forwards,  it  will  be  necessary  to  remove 
the  mucous  membrane  from  the  dorsum  and  the  under  sur- 
face, between  the  tip  and  the  point  at  which  they  come  in 
contact  with  the  border.  On  the  dorsum  of  the  tongue  a 
thin  muscular  stratum,  which  is  superficial  to  those  fibres,  is 
to  be  taken  away  with  the  mucous  membrane  ; and  beneath 
the  tip  a junction  between  the  stylo-glossus  muscles  of 
opposite  sides  is  to  be  traced. 
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Only  the  two  parts  of  the  hyo-glossus  (basio  and  cerato-  Of  hyo- 
glossus,  p.  102),  which  arise  from  the  body  and  great  wing  of  glossus' 
the  hyoid  bone,  are  referred  to  above.  To  lay  bare  its  third 
part,  or  the  chondro-glossus,  the  other  two  portions  of  the 
nrascle  must  be  cut  through  with  the  lingual  vessels,  and 
raised  and  shown  entering  the  tongue.  The  origin  of  this 
small  muscular  slip,  two  or  three  lines  in  width,  can  be  now 
seen  close  to  the  small  cornu  of  the  os  hyoides,  but  it  is  con- 
cealed farther  by  some  fibres  of  the  genio-hyo-glossus  that 
ascend  to  the  upper  constrictor  ; and  its  radiation,  near  the 
upper  surface  of  the  tongue,  will  be  prepared  by  taking  the 
mucous  membrane  and  the  thin  underlying  muscular  stratum 
from  the  remaining  third  of  the  dorsum. 

The  part  of  the  constrictor  muscle  that  is  attached  to  the  Of  constric- 
tongue,  and  the  ending  of  the  genio-hyo-glossus,  come  into 
view  through  the  division  of  the  hyo-glossus. 

The  potato  and  stylo-glossus  are  partly  combined  at  their  Combined 
attachment  to  the  lateral  part  of  the  tongue,  and  form,  styfo-0  md 
together  with  the  following  muscle,  an  expansion  that  covers  and 

the  three  anterior  fourths  of  the  dorsum  beneath  the  super-  extent, 
ficial  lingualis.  In  this  muscular  stratum  the  fibres  radiate  Fibres, 
from  the  point  of  contact  of  the  muscles  with  the  tongue — 
some  passing  almost  horizontally  inwards  to  the  centre,  and 
others  obliquely  forwards  to  the  tip  of  the  organ. 

A great  portion  of  the  stylo-glossus  is  directed  along  the  Rest  of 
side  of  the  tongue,  and  some  fibres  are  inclined  to  the  under  g^glo’glos* 
surface  in  front  of  the  hyo-glossus,  to  join  those  of  the  oppo-  joins  fellow, 
site  muscle  beneath  the  tip. 

Hyo-glossus . — The  two  superficial  parts  of  the  muscle  Hyo-gios- 
(basio  and  cerato-glossus,  p.  102)  enter  the  under  surface  of  sus’ 
the  tongue,  between  the  stylo-glossus  and  the  lingualis.  s"P°J?cial 
After  entering  that  surface  by  separate  bundles,  they  are  P'U 
bent  round  the  margin  of  the  tongue,  and  form,  with  the  °f 
two  preceding  muscles,  a stratum  on  the  dorsum,  whose 
disposition  and  extent  have  been  before  stated. 

The  third  part  of  the  muscle,  or  the  chondro-glossus , is  Deeper  part 
distinct  from  the  rest  at  its  origin,  and  is  separated  from  giossus, 
them  higher  up  by  a slip  of  the  genio-hyo-glossus,  and  by 
the  lingual  vessels.  About  two  or  three  lines  wide  at  its 
origin  from  the  root  of  the  small  cornu,  and  from  part  of  the  origin, 
body  of  the  os  hyoides,  the  muscle  is  directed  upwards  and  connections 
forwards  to  the  root  of  the  tongue  beneath  the  hinder  fibres 
of  the  genio-hyo-glossus.  In  entering  the  tongue  the  fibres  e”di“g  in  e 
spread  out  beneath  the  upper  lingualis,  passing  obliquely  in-  lhe  ton8UG' 
wards  and  forwards  over  the  posterior  third  of  the  dorsum, 
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and  extend  as  far  as  the  hyo-glossus,  with  which  they  become 
blended. 

Cortex  of  the  tongue. — The  muscles  above  described, 
together  with  the  superficial  lingualis,  constitute  a cortical 
layer  of  oblique  and  longitudinal  fibres,  which  covers  the 
tongue,  except  below  where  some  muscles  are  placed,  and 
resembles  “a  slipper  turned  upside  down.5’*  This  stratum 
is  pierced  by  the  deeper  fibres. 

The  genio-hyo-glossus  enters  the  tongue  vertically  on  the 
side  of  the  septum,  and  perforates  the  cortical  covering  to 
end  in  the  submucous  tissue.  In  the  tongue  the  fibres 
spread  like  the  ribs  of  a fan  from  apex  to  base,  and  are  col- 
lected into  laminse  as  they  pass  through  the  transversalis. 
The  most  posterior  fibres  end  on  the  hyo-glossal  membrane 
and  the  hyoid  bone  ; and  a slip  is  continued  from  them, 
beneath  the  hyo-glossus,  to  the  upper  constrictor  of  the 
pharynx.  A vertical  section  at  a future  stage  will  show  the 
radiation  of  its  fibres. 

Some  perpendicular  fibres,  distinct  from  those  of  the  genio- 
hyo-glossus,  are  said  by  anatomists  to  occupy  more  or  less 
of  the  middle  line  of  the  tongue.  A few  of  these  appear  to 
be  present  in  the  apex  of  the  tongue,  where  they  pass  from 
the  upper  to  the  lower  surface,  and  through  them  the  fasci- 
culi of  the  transverse  muscle  are  transmitted. 

The  pharyngeo-glossus  (glosso-pharyngeus),  or  the  part  of 
the  upper  constrictor  attached  to  the  side  of  the  tongue, 
passes  amongst  fibres  of  the  stylo  and  hyo-glossus,  and  en- 
tering into  the  lingual  substance,  is  continued  with  the 
transverse  muscle  to  the  septum. 

B.  The  intrinsic  muscles  are  three  in  number  in  each  half 
of  the  tongue,  viz.,  transversalis,  with  a superior  and  an 
inferior  lingualis. 

Dissection. — To  complete  the  preparation  of  the  inferior 
lingualis  on  the  right  side,  the  fibres  of  the  stylo-glossus 
covering  it  in  front,  and  those  of  the  genio-hyo-glossus  over 
it  behind,  are  to  be  cut  through.  The  superior  lingualis 
may  be  shown,  on  the  left  side,  by  taking  only  the  mucous 
membrane  from  the  upper  surface  from  tip  to  base.  The 
transversalis  may  be  laid  bare  on  the  right  side,  by  cutting 
away  on  the  upper  surface  the  stratum  of  the  extrinsic 
muscles  already  seen  ; and  on  the  lower  surface,  the  inferior 
lingualis  and  the  genio-hyo-glossus. 

* This  apt  simile  has  been  used  by  Mr.  Zaglas  in  an  accurate  Mono- 
graph on  the  muscular  structure  of  the  tongue.  See  Annals  o * Anatomy 
and  Physiology , Part  I.,  by  Mr.  Goodsir.  Edin.  1850. 
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The  nerves  for  the  supply  of  the  tongue  should  be  traced  Trace  the 
on  the  left  half  as  well  as  the  part  will  admit ; but  a sepa-  lleivc°* 
rate  recent  specimen  would  be  required  to  follow  them  satis- 
factorily. 

The  transversalis  muscle  forms  an  almost  horizontal  layer  This  is  hori- 
in  the  substance  of  the  tongue  from  base  to  apex.  The  zontal- 
fibres  are  attached  internally  to  the  side  of  the  septum,  and  Attach- 
are  thence  directed  outwards,  the  posterior  being  somewhat  meuts* 
curved,  to  their  insertion  into  the  side  of  the  tongue.  Its  Fibres, 
fibres  are  collected  into  vertical  plates,  so  as  to  allow  the 
passage  between  them  of  the  ascending  fibres. 

The  superior  lingualis  (noto-glossus  of  Zaglas)  is  a thin  This  is  su- 
layer  of  oblique  and  longitudinal  fibres  close  beneath  the  Perficial- 
submucous  tissue  on  the  dorsum  of  the  tongue.  Its  fibres  Origin, 
arise  from  the  frsenum  epiglottidis,  and  from  the  fascia  along 
the  middle  line  ; from  this  attachment  they  are  directed  Fibres, 
obliquely  outwards,  the  anterior  becoming  longitudinal,  to 
the  margin  of  the  tongue,  at  which  they  end  like  they  began. 

This  is  the  most  superficial  lingual  muscle,  and  assists  in  Ending, 
forming  the  cortex. 

The  inferior  lingualis  is  much  stronger  than  the  preceding,  Position 
and  is  placed  below  the  tongue  between  the  hyo  and  genio-  tongue 
hyo-glossus.  The  muscle  arises  posteriorly  from  the  fascia  origin, 
on  the  dorsum,  near  the  root  of  the  tongue  ; and  the  fibres 
are  collected  into  a roundish  bundle  in  the  position  before 
noted.  From  its  attached  surface  fasciculi  are  continued  Ending, 
vertically  through  the  transverse  fibres  upwards  to  the  dor- 
sum ; and  at  the  anterior  third  of  the  tongue,  where  the 
muscle  is  overlaid  by  the  stylo-glossus,  some  of  the  fibres 
are  applied  to  that  muscle  and  distributed  with  it. 

The  mucous  membrane  is  a continuation  of  that  lining  the  Mucous 
mouth,  and  is  provided  with  a laminar  epithelium  : partly  itse^thc-C  ’ 
investing  the  tongue,  it  is  reflected  off  at  different  points  in  lium- 
the  form  of  folds  (p.  139).  At  the  epiglottis  are  three  small 
glosso-epiglottid  folds,  connecting  this  body  to  the  root  of  the 
tongue ; the  central  one  of  these  is  called  the  frsenum  of  the 
epiglottis.  Like  the  membrane  of  the  mouth,  it  is  furnished 
with  numerous  muciparous  glands,  and  some  follicles. 

The  follicles  occupy  the  dorsum  of  the  tongue,  especially  Follicles, 
between  the  papillae  vallatse  and  the  epiglottis,  where  they 
form  a continuous  stratum,  some  projecting  under  the  mucous 
membrane. 

The  glands  (lingual)  are  racemose  or  compound  in  structure,  ^asc 
similar  to  those  of  the  lips  and  cheek,  and  are  placed  beneath 
the  mucous  membrane  and  follicles,  covering  chiefly  the 
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posterior  third  of  the  dorsum  of  the  tongue.  A few  are 
found  in  front  of  the  caliciform  papillae,  where  they  project 
into  the  muscular  substance.  Some  ducts  open  on  the  sur- 
face, and  others  into  the  hollo'ws  around  the  large  papillae, 
or  even  into  the  foramen  caecum. 

Opposite  the  papillae  vallatae,  at  the  margin  of  the  tongue, 
is  a small  collection  of  submucous  glands.  Under  the  tip 
of  the  tongue,  on  each  side  of  the  fraenum,  is  another 
collection  of  the  same  kind  of  glands  imbedded  in  the  mus- 
cular fibres,  from  which  several  ducts  issue. 

Nerves. — There  are  three  nerves  distributed  in  each  half 
of  the  tongue,  viz.,  the  gustatory,  the  hypoglossal,  and  the 
glosso-pharyngeal. 

1.  The  gustatory  nerve  gives  upwards  filaments  to  the  mus- 
cular substance,  and  to  the  two  smallest  sets  of  papillae, 
conical  and  fungiform  ; it  joins  also  the  hypoglossal  nerve. 

2.  The  hypoglossal  nerve  is  spent  in  long  slender  fila- 
ments that  are  furnished  to  the  muscular  substance  of  the 
tongue. 

3.  The  glosso-pharyngeal  nerve  divides  into  two  branches 
near  the  border  of  the  tongue  : — One  turns  to  the  dorsum, 
and  ends  in  the  mucous  membrane  behind  the  foramen 
csecum.  The  other  passes  beneath  the  side  of  the  tongue, 
and  divides  into  filaments  that  enter  the  muscular  substance  ; 
it  supplies  the  papillae  caliciformes,  as  well  as  the  mucous 
membrane  covering  the  lateral  part  of  the  tongue. 

Vessels. — The  arteries  are  derived  chiefly  from  the  lingual 
artery  of  each  side  ; these,  together  with  the  veins,  have 
been  examined  (p.  103).  After  supplying  the  muscular 
substance  the  vessels  enter  the  papillae,  and  end  in  loops  as 
before  said. 


Section  XVI. 

DISSECTION  OF  THE  LARYNX. 

The  larynx  is  the  upper  dilated  part  of  the  air  tube,  in 
which  the  voice  is  produced.  It  is  constructed  of  several 
cartilages  united  together  by  ligamentous  bands  ; of  muscles 
for  the  movement  of  the  cartilages  ; and  of  vessels  and 
nerves.  The  whole  is  lined  by  mucous  membrane. 

Dissection. — The  tongue  may  be  removed  from  the  larynx 
by  cuttng  through  its  root,  but  this  is  to  be  done  without 
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injuring  the  epiglottis.  The  parts  to  be  learnt  would  be 
much  better  seen  on  a fresh  larynx. 

Occupying  the  middle  line  of  the  neck,  the  larynx  is  SttuaticrL 
placed  in  front  of  the  pharynx,  and  between  the  carotid  tions. 
vessels.  It  is  pyramidal  in  form.  The  base  is  turned  upwards, 
and  is  attached  to  the  hyoid  bone  ; and  to  it  the  epiglottis 
is  connected.  Whilst  its  apex  is  directed  downwards,  and  is 
continuous  with  the  trachea.  The  front  is  prominent  along 
the  middle  line  of  the  neck  ; and  the  posterior  surface  is 
covered  by  the  mucous  membrane  of  the  pharynx.  The  ^vejy^ 
larynx  is  very  moveable,  and  during  deglutition  is  elevated 
and  depressed  by  the  different  extrinsic  muscles  which  are 
connected  with  it  and  the  hjmid  bone. 

Muscles.  — The  special  muscles  of  the  larynx  pass  from  Six  special 
one  cartilage  to  another,  and  modify  by  their  action  the  Srynxf °* 
state  of  the  vocal  apparatus.  Commonly  six  muscles  are 
described,  but  the  number  is  stated  differently  by  anatomists. 

Three  are  outside  the  cartilages,  and  three  are  more  or  less 
concealed  by  the  thyroid  cartilage  : they  are  in  pairs  with 
one  exception,  and  are  alike  on  the  two  sides  of  the  body. 

Directions. — On  one  side  of  the  larynx,  say  the  right,  the 
muscles  may  be  dissected,  and  on  the  opposite  side  the  nerves 
and  vessels  ; and  those  superficial  muscles  are  to  be  first 
learnt,  which  do  not  require  the  cartilages  to  be  cut. 

Dissection. — The  larynx  should  be  first  extended,  and  Dissectioi 
when  it  has  been  fastened  in  that  state  with  pins,  the  dis- 
sector may  clear  away  from  the  os  hyoid es  and  the  thyroid 
cartilage  the  following  extrinsic  muscles  that  are  inserted 
into  them,  viz. , the  constrictor,  sterno-hyoid,  sterno-thyroid, 
and  thyro-hyoid.  In  front,  between  the  thyroid  and  cricoid  Ct" 

cartilages,  one  of  the  three  small  external  muscles, — crico-  muscles, 
thyroid,  will  be  seen.  The  other  two  external  muscles  are 
situate  at  the  posterior  aspect  of  the  larynx  : to  denude 
them  it  will  be  necessary  to  turn  over  the  larynx,  and  to 
remove  the  mucous  membrane  covering  it.  On  the  back 
of  the  cricoid  cartilage  the  dissector  will  find  the  crico- 
arytaenoideus  posticus  muscle  ; and  above  it,  on  the  pos- 
terior part  of  the  arytsenoid  cartilages,  the  arytsenoid  muscle 
will  appear. 

The  crioo-thyeoideus  muscle  is  triangular  in  form,  and  Cncmthy- 
is  separated  by  an  interval  from  the  one  of  the  opposite  side. 

It  arises  from  the  front  and  the  lateral  part  of  the  cricoid 
cartilage,  and  its  fibres  ascend,  diverging  from  one  another, 
to  be  inserted  into  the  lower  cornu,  and  the  lower  border  of  is  small, 
the  thyroid  cartilage  as  far  forwards  as  a quarter  of  an  inch 
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from  the  middle  line  ; also,  for  a short  distance  (a  line), 
into  the  inner  surface  of  that  cartilage.  The  muscle  rests 
on  the  crico-thyroid  membrane,  and  is  concealed  by  the 
sterno-thyroid  muscle. 

The  crico-arytjenoideus  postictjs  muscle  (fig.  21,  b)  lies 
on  the  posterior  part  of  the  cricoid  cartilage.  Its  origin  is 
from  the  depression  on  the  side  of  the  vertical  ridge  at  the 
posterior  aspect  of  that  cartilage.  From  this  origin  the 
fibres  are  directed  outwards,  and  converge  to  be  inserted  by 
fieshy  and  tendinous  fibres  into  a projection  at  the  outer 
part  of  the  base  of  the  arytsenoid  cartilage. 

Musculus Kerato-cricoideus  (Merkel). — This  muscle  is  a small  fleshy 
slip  below  and  close  to  the  preceding  muscle,  which  arises  from  the 
cricoid  cartilage,  and  is  inserted  into  the  back  part  of  the  lower 
cornu  of  the  thyroid  cartilage.  * 

The  aeyt^koideus  is  a single  muscle  in  the  middle  line 
(fig.  21,  s),  and  is  placed  in  the  concavity  on  the  posterior 
aspect  of  the  arytsenoid  cartilages.  Two  sets  of  fibres  with 
different  directions,  viz.,  superficial  and  deep,  are  seen  in 
the  muscle.  The  deep  fibres  are  transverse ; they  are  inserted 
into  the  outer  border  and  the  posterior  surface  of  the  carti- 
lages, and  close  the  interval  between  the  cartilages.  The 
superficial  fibres  consist  of  two  oblique  fasciculi,  which  cross 
like  the  parts  of  the  letter  X,  each  passing  from  the  base 
of  one  cartilage  to  the  apex  of  the  other.  A few  of  the 
oblique  fibres  of  the  muscle  are  usually  continued  round 
the  cartilage  to  join  the  thyro-arytsenoid  muscle,  and  the 
depressor  of  the  epiglottis. 

Dissection. — To  bring  into  view  the  remaining  muscles, 
which  are  somewhat  concealed  by  the  thyroid  cartilage,  it 
will  be  necessary  to  remove  the  right  half  of  the  thyroid, 
by  cutting  through  it  near  the  middle  line,  after  its  lower 
cornu  has  been  detached  from  the  cricoid  cartilage.  By  the 
removal  of  a little  areolar  tissue,  the  dissector  will  define 
inferiorly  the  lateral  crico-arytssnoid  muscle  ; above  it,  the 
thyro-aryteenoideus  muscle  ; and  still  higher,  the  thin  mus- 


* A series  of  observations  has  been  made  on  this  muscle  by  Dr. 
Turner,  Demonstrator  of  Anatomy  in  the  University  of  Edinburgh.  He 
found  the  muscle  seven  times  in  thirty  two  bodies  ; and  in  one  instance 
it  was  present  on  both  sides,  although  Dr.  Merkel  asserts  that  it  is  an 
“ unsymmetrical  muscle,”  and  “ exists  only  on  one  side.” — See 
Remarks  on  the  Musculus  Kerato-cricoideus , by  Wm.  Turner,  M.B 
in  the  Edinb.  Med.  Journal  for  Feb.  1860. 
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cular  fibres  (depressor  of  the  epiglottis)  in  the  fold  of  mucous 
membrane  between  the  epiglottis  and  the  arytsenoid  cartilage. 


Fig.  21.* 


The  crico-aryt^noideus  lateralis  is  a small  lengthened  Lateral 
band,  which  arises  from  the  lateral  part  of  the  upper  border  noide'u?1^' 
of  the  cricoid  cartilage  ; its  fibres  are  directed  backwards  to 
be  inserted  with  the  thyro-arytsenoid  muscle,  into  a pro- 
jection on  the  outer  side  of  the  base  of  the  arytsenoid  carti- 
lage, as  well  as  into  the  contiguous  part  of  the  cartilage  on 
the  anterior  or  outer  aspect.  This  muscle  is  concealed  by  iS  beneath 
the  crico-thyroideus,  and  its  upper  border  is  contiguous  to 
the  succeeding  muscle . 

The  TH  YRO- ARYTiEN OIDEU S MUSCLE  extends  backwards  in  Thyro-ary- 
the  interior  of  the  larynx  from  the  thyroid  to  the  arytenoid  t0euoldeus- 
cartilage  ; it  is  thick  below,  but  thin  and  expanded  above. 

The  muscle  arises  from  the  thyroid  cartilage  near  the  middle 
line,  for  about  the  lower  half  of  the  depth,  and  from  the 

* Back  of  the  larynx  and  wind-pipe  (Quain’s  Anatomy),  h , hyoid 
hone  ; a , arytenoid  cartilage  ; e,  epiglottis ; t,  thyroid  cartilage  ; c, 
cricoid  cartilage ; r,  trachea  ; b,  crico-arytenoideus  posticus  ; s,  arytse- 
noideus ; n}  muscular  layer  at  the  back  of  the  trachea. 
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crico-tliyroid  ligament.  Tlie  fibres  are  directed  backwards 
with  different  inclinations  ; — The  external  ascend  somewhat, 
and  are  inserted  into  the  upper  part  of  the  outer  surface  of 
the  arytsenoid  cartilage,  and  blend  with  the  depressor  of 
the  epiglottis.  The  internal  and  lower  fibres  are  transverse, 
and  form  a thick  bundle,  which  is  inserted  into  the  fore  part 
of  the  base  of  that  cartilage,  as  well  as  into  the  outer 
surface  ; and  some  fibres  are  attached  to  the  vocal  cord.  By 
its  outer  surface  the  muscle  is  in  contact  with  the  thyroid 
cartilage  ; and  the  inner  surface  rests  on  the  vocal  cords, 
and  on  the  ventricle  of  the  larynx  and  its  pouch. 

The  depressor  of  the  epiglottis  (reflector  epiglottidis, 
thyro-arytseno-epiglottideus)  is  the  thin  muscular  layer, 
which  is  contained  in  the  fold  of  mucous  membrane  bounding 
laterally  the  upper  opening  of  the  larynx.  Its  fibres  arise 
posteriorly  from  the  front  of  the  arytsenoid  cartilage,  but 
some  are  continuous  below  with  the  oblique  fibres  of  the 
arytsenoid  muscle,  and  others  are  derived  from  the  thyro- 
arytsenoid  muscle.  From  this  origin  the  fibres  turn  upwards 
with  very  different  directions,  and  are  inserted  into  the 
border  of  the  epiglottis  of  the  same  side.  The  strength  of 
this  muscle  varies  much  in  different  bodies. 

Some  of  the  lower  fibres  of  this  muscle,  which  cover  the 
top  of  the  laryngeal  pouch,  have  been  described  by  Mr, 
Hilton  * as  a separate  muscle,  and  named  by  him  compressor 
sacculi  laryngis. 

Parts  inside  the  Larynx. — The  laryngeal  cartilages  are 
so  arranged  as  to  enclose  a space,  and  defend  the  parts  more 
immediately  concerned  in  the  production  of  the  voice,  viz., 
the  vocal  cords,  the  glottis,  and  the  ventricle  of  the  larynx 
and  its  pouch. 

Dissection. — For  the  purpose  of  displaying  the  vocal  appa- 
ratus, let  the  tube  of  the  larynx  be  divided  along  the 
posterior  part  ; and  in  cutting  through  the  arytamoid 
muscle,  let  the  incision  be  rather  to  the  right  of  the  middle 
line,  so  as  to  avoid  the  nerves  that  enter  it.  On  looking 
into  the  larynx  a hollow  (ventricle)  will  be  seen  on  each 
side  : and  if  a probe  be  passed  into  the  hollow  or  ventricle, 
it  may  be  made  to  enter  a small  pouch  by  an  aperture  in 
the  anterior  and  upper  part.  The  dissector  should  fill  the 
pouch  on  the  right  side  by  introducing  very  small  and  round 
bits  of  cotton  wool  into  it.  Bounding  the  ventricle  above 
and  below  are  the  bands  of  the  vocal  cords. 

* See  No.  5 of  Guy’s  Hospital  Reports. 
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The  laryngeal  space  reaches  from  the  aperture  behind  Space  partly 
the  epiglottis  to  the  lower  border  of  the  cricoid  cartilage. 

The  upper  part  of  the  space,  corresponding  with  the  large 
interval  between  the  alee  of  the  thyroid  cartilage,  is  much 
diminished  in  size  by  the  thyro-arytsenoid  muscles  and  the  producing 
vocal  cords,  and  only  a narrow  interval,  the  glottis,  is  left  glottls' 
at  one  spot.  At  the  lower  part  however  the  space  remains  The  rest 
of  the  same  shape  and  size  as  the  cricoid  cartilage,  and  is  large* 
therefore  circular,  and  larger  than  the  narrow  part  before 
alluded  to. 

The  upper  orifice  of  the  larynx  (fig.  21)  will  be  seen  by  Upper  ori- 
placing  in  contact  the  surfaces  of  the  cut  along  the  posterior  fice 
part.  It  is  triangular  in  shape,  with  the  base  in  front  and  shape, 
the  apex  behind,  and  its  sides  are  sloped  obliquely  down- 
wards in  the  antero-posterior  direction.  Its  boundaries  are, — andbounda- 
the  epiglottis  in  front,  the  arytsenoid  muscle  and  cartilages  ries‘ 
behind,  and  the  arytseno-epiglottidean  fold  of  mucous  mem- 
brane on  each  side.  This  aperture  is  closed  by  the  epiglottis 
during  deglutition. 

The  glottis , or  rima  glottidis , is  the  interval  between  the  Glottis, 
lower  vocal  cords  ; it  is  placed  on  a level  with  the  base  of  position, 
the  arytsenoid  cartilages,  and  is  the  narrowest  part  of  the 
laryngeal  cavity.  In  the  state  of  rest  it  is  a narrow  fissure 
enlarged  a little  and  rounded  behind  ; but  when  dilated  it  is 
triangular  in  form,  like  the  upper  orifice,  though  its  wider  form, 
part  is  turned  backwards  to  the  arytenoid  muscle.  Its  construc- 
sides  are  not  constructed  wholly  of  a yielding  material,  but  tl0U> 
partly  of  ligament  and  partly  of  cartilage  : — thus,  for  about 
the  two  anterior  thirds  is  the  elastic  vocal  cord,  whilst  at 
the  posterior  third  is  the  smooth  inner  surface  of  the 
arytsenoid  cartilage.  The  size  of  the  interval  differs  in  the  size  differs, 
two  sexes.  In  the  male  it  measures  from  before  back 
nearly  an  inch  (less  a line),  and  across  at  the  base  when 
dilated,  about  a third  of  the  other  measurement.  In  the 
female  the  dimensions  will  be  less  by  two  or  three  lines. 

Alterations  in  the  size  and  form  affect  the  interval  where  changes  in 
it  is  bounded  by  the  cartilages,  as  well  as  where  it  is  limited  size> 
by  the  ligament.  In  the  former  part,  the  changes  are  in  two  ways. 
occasioned  mostly  by  the  rotation  of  the  arytsenoid  carti- 
lages around  their  axis  ; but  in  the  latter  they  are  due  to 
the  lengthening  or  shortening  of  the  bands,  or  to  their 
yielding,  as  in  the  passage  of  an  instrument.  In  the  living  Action  of 
body  the  muscles  are  constantly  producing  alterations  in  the  the  muscles, 
fissure,  some  acting  more  immediately  on  the  cartilages  so 
as  to  be  dilators  or  contractors  of  its  base  ; and  others 
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acting  on  the  ligaments,  and  thereby  elongating  and  shorten- 
ing the  sides.  The  base  is  enlarged,  and  the  interval 
rendered  triangular  by  the  posterior  crico-arytsenoid  ; and 
is  diminished  by  the  arytsenoid,  and  the  lateral  crico- 
arytsenoid.  And  the  ligamentous  sides  are  elongated  and 
made  tense  by  the  crico-thyroid,  but  are  shortened  by  the 
thyro-arytsenoid.  In  inspiration  the  fissure  is  slightly 
larger  than  in  expiration. 

The  ventricle  of  the  larynx  (fig.  22,  v)  is  the  oval  hollow, 
on  each  side,  between  the  vocal  cords.  The  upper  margin 


Fig.  22  * 


of  the  opening  is  semilunar,  and  the  lower  is  straight.  On 
the  outer  surface  are  the  fibres  of  the  thyro-arytsenoid 
muscle,  and  in  the  anterior  part  is  the  aperture  into  the 
laryngeal  pouch. 

* Interior  of  the  larynx  with  the  vocal  cords  (Hilton),  e,  epiglottis ; 
a,  arytsenoid  cartilage  ; t , thyroid,  and  c,  crycoid  cartilage  : b,  de- 
pressor of  the  epiglottis ; r,  lower  or  true  vocal  cord  ; v , ventricle  of 
the  larynx,  with  the  false  vocal  cord  above  it ; s,  laryngeal  pouch. 
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The  laryngeal  pouch  (sacculus  laryngis)  (fig.  22,  s)  will  Pouch  of 
be  best  seen  by  removing,  still  on  the  right  side,  the  thyro-  lar^nx* 
arytsenoid  muscle,  and  some  fibrous  tissue  that  covers  it.  Form  and 
It  is  a small  membranous  sac,  half  an  inch  deep  and  cylin-  positlcm- 
drical  in  form,  which  projects  upwards  between  the  thyro- 
arytsenoid  muscle  and  the  upper  vocal  cord,  and  reaches 
sometimes  as  high  as  the  upper  border  of  the  thyroid  carti- 
lage. Its  cavity  communicates  with  the  front  of  the  ventricle 
by  a narrow  aperture,  provided  mostly  with  two  folds  of 
mucous  membrane.  On  the  outer  surface  are  numerous  Surrounding- 
small  glands,  whose  ducts  are  transmitted  through  the  coats  paits' 
of  the  sac  to  the  inside.  Numerous  nerves  are  distributed 
over  the  sac.  Its  upper  part  is  covered  by  the  muscular 
slip  before  referred  to  (p.  168). 

Dissection. — The  mucous  membrane  should  be  removed  Dissection, 
on  the  right  side  from  the  two  whitish  bands  of  the  vocal 
cords  (thyro-aryfcsenoid  ligaments),  which  bound  the  ventricle 
of  the  larynx  above  and  below.  Then  the  lateral  crico- 
arytsenoid  muscle,  and  any  fibres  that  may  remain  of  the 
thyro-arytsenoideus  should  be  taken  away. 

The  thyro-arytcenoid  ligaments , or  the  vocal  cords  (fig.  22),  Thyro-ary- 
are  two  bands  on  each  side,  which  are  extended  from  the  ments1 
angle  of  the  thyroid  to  the  arytsenoid  cartilage, — one  form- 
ing the  upper,  the  other  the  lower  margin  of  the  ventricle  ; 
they  are  about  seven  lines  long  in  man,  and  two  less  in  the 
woman. 

a.  Th e inferior  liq ament  (chorda  vocalis)  (fig.  22,  r),  is  Inferior  or 

+1  / A C n • ,i  -a  V - *+  ‘ ™Cal  COrd 

the  upper  tree  edge  of  the  cnco-thyroid  ligament  : it  is 
composed  of  fine  elastic  tissue,  and  is  almost  transverse  in 
direction.  Attached  in  front  to  the  angle  of  the  thyroid 
cartilage,  about  half  way  down  below  the  notch,  the  fibres 
of  the  ligament  are  directed  backwards  parallel  to  one 
another,  and  are  inserted  into  the  anterior  prominence  at 
the  base  of  the  arytsenoid  cartilage.  Internally  this  band  has  these 
is  covered  only  by  thin  mucous  membrane,  and  projects  connectlons- 
towards  its  fellow  into  the  cavity  of  the  larynx,  the  interval 
between  it  and  the  opposite  one  being  the  glottis  ; externally 
it  is  connected  with  the  thyro-arytaenoid  muscle  ; and  in- 
teriorly it  is  continuous  with  the  crico-thyroid  ligament. 

The  edge  that  bounds  the  ventricle  is  straight  and  well 
defined,  and  vibrates  to  produce  sounds. 

b.  The  upper  ligament  (false  vocal  cord)  (fig.  22)  is  semi-  Upper  liga- 
lunar  in  form,  and  is  much  weaker  than  the  preceding  one.  meut 

It  is  fixed  in  front  to  the  angle  of  the  thyroid  cartilage, 
near  the  attachment  of  the  epiglottis  ; and  behind  to  the 
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rough  outer  surface  of  the  arytsenoid  cartilage.  This  liga- 
ment contains  chiefly  white  fibrous  tissue  in  its  interior, 
which  is  continuous  with  that  in  the  arytseno-epiglottidean 
fold  of  mucous  membrane. 

The  mucous  membrane  of  the  larynx  is  derived  from  that 
investing  the  pharynx,  and  is  prolonged  to  the  lungs  through 
the  trachea.  When  entering  the  larynx  it  is  stretched  be- 
tween the  epiglottis  and  the  tip  of  the  arytsenoid  cartilage, 
forming  the  arytseno-epiglottidean  fold  on  each  side  of  the 
laryngeal  orifice  : in  this  spot  it  is  very  loose,  and  the  sub- 
mucous tissue  abundant.  In  the  larynx  the  membrane 
lines  closely  the  cavity,  sinks  into  the  ventricle,  and  is  pro- 
longed into  the  laryngeal  pouch.  On  the  thyro-arytsenoid 
ligaments  it  is  very  thin  and  adherent,  allowing  these  to  be 
visible  through  it. 

A columnar  ciliated  epithelium  covers  the  surface  from 
the  superior  vocal  cords  and  the  root  of  the  epiglottis,  but 
it  becomes  flattened  on  the  lower  cord  (Rheiner'*).  In  the 
small  part  of  the  larynx  above  the  line  mentioned,  the 
epithelium  is  of  the  laminar  kind. 

Numerous  racemose  glands  are  connected  with  the  mucous 
membrane  of  the  larynx  ; and  the  orifices  will  be  seen  on 
the  surface,  especially  at  the  posterior  aspect  of  the  epiglottis. 
In  the  edge  of  the  arytaeno-epiglottidean  fold  there  is  a little 
swelling  occasioned  by  a mass  of  subjacent  glands  (arytsenoid), 
and  a small  fibro-cartilaginous  body.  None  exist  over  the 
vocal  cords. 

Dissection. — The  course  of  the  laryngeal  nerves  in  the 
neck  has  been  already  traced,  and  their  termination  in  the 
larynx  may  be  dissected  on  the  untouched  side.  For  this 
purpose  the  other  half  of  the  thyroid  is  to  be  disarticulated 
from  the  cricoid  cartilage  ; and  care  should  be  taken  of  the 
recurrent  nerve,  which  lies  near  the  junction  between  the 
two.  The  trachea  and  larynx  should  be  fastened  down  next 
with  pins,  and  after  the  thyroid  has  been  drawn  away  from 
the  cricoid  cartilage,  the  inferior  laryngeal  nerve  can  be 
traced  over  the  side  of  the  latter  cartilage  to  the  muscles  of 
the  larynx,  and  the  mucous  membrane  of  the  pharynx. 
Afterwards  the  superior  laryngeal  is  to  be  followed  to  the 
mucous  membrane  of  the  interior  of  the  larynx,  and  to  that 
of  the  pharynx.  Two  communications  are  to  be  found  be- 
tween these  nerves  ; one  is  beneath  the  thyroid  cartilage,  the 

* In  Kolliker’s  M anual  of  Human  Microscopic  Anatomy.  Lond. 
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otter  in  the  mncons  membrane  of  tbe  pharynx.  An  artery 
accompanies  each  nerve,  and  is  to  be  dissected  at  the  same 
time. 

Nerves. — The  nerves  that  supply  branches  to  the  larynx,  Nerves  are 
are  the  superior  and  inferior  laryngeal  branches  of  the  from  vagus* 
pneumo-gastric  nerve  (p.  118)  ; the  former  is  distributed  to 
the  mucous  membrane,  and  the  latter  to  the  muscles. 

1.  The  inferior  laryngeal  nerve  (recurrent),  when  about  to  Recurrent 
enter  the  larynx,  furnishes  backwards  an  offset  to  the  nerYe 
mucous  membrane  of  the  pharynx,  which  joins  with  filaments 

from  the  upper  laryngeal  nerve.  The  nerve  then  passes 
beneath  the  ala  of  the  thyroid  cartilage,  and  ends  in  branches  muscles  ex- 
for  all  the  special  muscles  of  the  larynx,  except  the  crico-  cept  one- 
thyroideus.  Its  small  muscular  branches  are  easily  followed, 
but  that  to  the  arytsenoid  muscle  passes  beneath  the  crico- 
arytsenoicleus  posticus.  Beneath  the  thyroid  cartilage  this 
nerve  is  joined  by  a long  offset  of  the  upper  laryngeal 
nerve. 

2.  The  superior  laryngeal  nerve  pierces  the  thyro-hyoid  Superior 
ligament,  and  gives  offsets  to  the  mucous  membrane  covering  Jfeive^1 
the  back  of  the  larynx  ; it  furnishes  also  a long  branch 
beneath  the  ala  of  the  thyroid  cartilage  to  communicate  with 

the  recurrent  nerve.  The  trunk  of  the  nerve  then  terminates  joins  recur- 
in  many  branches  for  the  supply  of  the  mucous  membrane  : rent’ 

— Some  of  these  ascend  in  the  arytseno-epiglottidean  fold  of  ana  en(js  jn 
the  membrane  to  the  epiglottis,  and  the  root  of  the  tongue.  ™g^rsane 
The  others,  which  are  the  largest,  descend  on  the  inner  side 
of  the  ventricular  pouch,  and  supply  the  lining  membrane 
of  the  larynx  as  low  as  the  vocal  cords.  One  nerve  of  this 
set  pierces  the  arytsenoid  muscle,  and  appears  (?)  to  supply  it . 

Vessels. — The  arteries  of  the  interior  of  the  larynx  are  Arteries 
furnished  from  the  superior  and  inferior  thyroid  branches 
(pp.  75,  84). 

1.  The  laryngeal  branch  of  the  superior  thyroid  artery  enters  from  gupc_ 
the  larynx  with  the  superior  laryngeal  nerve,  and  divides  like  rior  thyroid; 
it  into  ascending  and  descending  branches  ; some  of  these 

enter  the  muscles,  but  the  rest  supply  the  mucous  membrane 
of  the  epiglottis,  and  that  of  the  root  of  the  tongue  and 
interior  of  the  larynx.  It  anastomoses  with  the  following 
artery  both  beneath  the  ala  of  the  thyroid  cartilage,  and  in 
the  mucous  membrane  of  the  pharynx.  ». 

2.  The  laryngeal  branch  of  the  inferior  thyroid  artery  from  inferior 
ascends  on  the  back  of  the  cricoid  cartilage,  and  supplies  the  thyroid 
mucous  membrane  of  the  pharynx  and  the  posterior  muscles 

of  the  larynx. 
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two  sources.  3.  Some  other  twigs  from  the  inferior  thyroid  artery  per- 
forate the  crico-thyroid  membrane,  and  end  in  the  mucous 
lining  of  the  interior  of  the  larynx  at  the  lower  part. 

Veins  end  Veins. — The  vein  that  accompanies  the  branch  of  artery 

differently.  proin  SUperior  thyroid,  joins  the  internal  jugular  or  the 
superior  thyroid  vein  ; whilst  the  vein  corresponding  with 
the  other  artery  opens  into  the  plexus  connected  with  the 
inferior  thyroid  veins  (pp.  84,  127). 


Section  XVII. 


HYOID  BONE,  CARTILAGES  AND  LIGAMENTS  OF  THE 
LARYNX,  AND  STRUCTURE  OF  THE  TRACHEA. 
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Dissection. — All  the  muscles  and  the  mucous  membrane 
are  to  be  taken  away  so  as  to  denude  the  hyoid  bone,  the 
cartilages  of  the  larynx,  and  the  epiglottis  ; but  the  piece  of 
membrane  that  joins  the  hyoid  bone  to  the  thyroid  cartilage, 
and  the  ligaments  uniting  one  cartilage  to  another,  should  be 
left  with  care.  In  the  arytseno- epiglottidean  fold  of  mucous 
membrane,  a small  fibro-cartilaginous  body  (cuneiform  car- 
tilage) should  be  sought  : an  oblique  projection  indicates  its 
position. 

The  hyoid  bone  (os  hyoides)  is  situate  between  the  larynx 
and  the  root  of  the  tongue.  Hesembling  the  letter  U,  placed 
horizontally  and  with  the  legs  turned  backwards,  it  offers  for 
examination  a central  part  or  body,  and  two  side  pieces  or 
cornua. 

The  body  is  flattened,  and  measures  most  in  the  vertical 
direction.  Convex  in  front,  where  it  is  marked  by  a tubercle, 
it  presents  an  uneven  surface  for  the  attachment  of  muscles  ; 
whilst  on  the  opposite  aspect  it  is  concave.  To  the  upper 
border  the  fibrous  membrane  (hyo-glossal)  fixing  the  tongue 
is  attached. 

The  cornua  are  two  in  number  on  each  side  (large  and 
small).  The  large  cornu  continues  the  bone  backwards,  and 
is  joined  to  the  body  by  a surface  covered  with  cartilage.  The 
surfaces  of  this  cornu  look  somewhat  upwards  and  down- 
wards ; and  the  size  decreases  from  before  backwards.  It 
ends  posteriorly  in  a tubercle.  The  small  cornu,  or  appendix, 
is  directed  upwards  from  the  point  of  union  of  the  great 
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cornu  with  the  body,  and  is  joined  by  the  stylo-hyoid 
ligament.  It  is  seldom  wholly  ossified. 

Cartilages  of  the  Larynx. — There  are  four  large 
cartilages  in  the  larynx,  which  are  concerned  in  the  produc- 
tion of  the  voice,  viz.  the  thyroid,  the  cricoid,  and  the  two 
arytsenoid.  In  addition  there  are  some  fibro-cartilaginous 
structures  called  yellow  cartilage,  viz.  the  epiglottis,  a capi- 
tulum  to  each  arytsenoid  cartilage,  and  on  each  side  a small 
roundish  piece  (cuneiform)  in  the  arytseno-epiglottidean  fold 
of  mucous  membrane. 

The  thyroid  cartilage  is  the  largest  of  all : it  forms  the 
upper  part  of  the  larynx,  and  protects  the  vocal  apparatus 
as  with  a shield.  The  upper  part  of  this  cartilage  is  consi- 
derably wider  than  the  lower,  and  in  consequence  of  this  the 
form  of  the  larynx  somewhat  resembles  a funnel.  The  ante- 
rior part  is  prominent  in  the  middle  line,  forming  the  sub- 
cutaneous swelling  named  pomum  Adami  ; but  the  cartilage 
is  concave  behind  at  the  same  spot,  and  gives  attachment  to 
the  epiglottis  and  the  thyro-arytsenoid  muscles  and  ligaments. 
The  upper  border  is  notched  in  the  centre. 

The  cartilage  consists  of  two  square  parts  or  halves,  which 
are  united  in  the  middle  line.  Posteriorly  each  half  of  the 
cartilage  has  a thick  border,  which  terminates  upwards  and 
downwards  in  a rounded  projection  or  cornu,  both  of  which 
are  bent  slightly  inwards  : of  the  two,  the  upper  cornu  is  the 
longest ; but  the  lower  cornu  is  thicker  than  the  other,  and 
articulates  with  the  cricoid  cartilage.  The  inner  surface  of 
each  half  is  smooth  ; but  the  outer  is  marked  by  an  oblique 
line,  which  extends  from  r tubercle  near  the  root  of  the 
upper  cornu,  almost  to  the  middle  of  the  lower  border. . 

The  cricoid  cartilage  is  stronger  though  smaller  than  the 
thyroid  ; it  is  partly  concealed  by  the  shield-like  cartilage, 
below  which  it  is  placed,  and  encircles  the  cavity  of  the 
larynx.  It  is  very  unequal  in  depth  before  and  behind,  the 
posterior  part  being  three  times  deeper  than  the  anterior, 
something  like  a signet  ring. 

The  outer  surface  is  rough,  and  gives  attachment  to 
muscles.  At  the  back  of  the  cartilage  there  is  a flat  and 
rather  square  surface,  which  is  marked  by  a median  ridge 
between  two  contiguous  muscular  depressions  ; and  on  each 
side  immediately  in  front  of  the  square  surface,  is  a slight 
articular  mark,  which  receives  the  lower  cornu  of  the  thyroid 
cartilage.  The  inner  surface  is  smooth,  and  is  covered  by 
mucous  membrane. 

The  lower  border  is  almost  straight,  and  is  united  to  the 
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first  ring  of  tlie  trachea  by  fibrous  membrane.  But  the 
upper  border  is  irregular  in  its  outline  : it  is  nearly  straight 
posteriorly,  opposite  the  deep  part  of  the  cartilage,  and  this 
portion  is  limited  on  each  side  by  an  articular  mark  for 
the  arytsenoid  cartilage  ; but  in  front  of  that  spot  the  border 
is  sloped  obliquely  downwards  to  the  middle  line.  At  the 
middle  line  behind  there  is  a slight  excavation  in  each 
border. 

The  arytcenoid  cartilages  are  two  in  number,  one  on  each 
side  of  the  middle  line,  and  are  placed  on  the  upper  border 
of  the  cricoid  cartilage,  at  the  back  of  the  larynx.  Each 
cartilage,  about  half  an  inch  in  depth,  is  pyramidal  in  shape, 
and  offers  for  examination  a base  and  apex,  and  three 
surfaces. 

The  base  has  a slightly  hollowed  surface  behind  for  articu- 
lation with  the  cricoid  cartilage,  and  is  elongated  in  front  by 
means  of  a process  which  gives  attachment  to  the  vocal  cord. 
The  apex  is  directed  backwards  and  somewhat  inwards,  and 
is  surmounted  by  the  cartilage  of  Santorini.  The  inner  sur- 
face is  narrow,  especially  above,  and  flat ; but  the  outer  is 
wide  and  irregular  : on  this  last  surface  there  is  a smaller 
projection  at  the  base  which  receives  the  insertion  of  some  of 
the  muscles.  At  the  posterior  aspect  the  cartilage  is  concave 
and  smooth. 

Cartilages  of  Santorini. — Attached  to  the  apex  of  each 
arytsenoid  cartilage  is  the  small,  conical  fibro-cartilaginous 
body  of  Santorini  (corniculum  capitulum  Santorini),  which 
is  bent  inwards  towards  the  one  of  the  opposite  side.  The 
arytseno-epiglottidean  fold  is  connected  with  it. 

Cuneiform  cartilages. — Two  other  small  fibro-cartilaginous 
bodies,  one  on  each  side,  which  are  contained  in  the  arytseno- 
epiglottidean  folds,  have  received  this  name.  Each  is  some- 
what elongated  and  rounded  in  form,  like  a grain  of  rice  ; it 
is  situate  obliquely  in  front  of  the  capitulum  of  the  arytse- 
noid cartilage,  and  its  place  in  the  fold  of  the  mucous  mem- 
brane is  marked  by  a slight  whitish  projection. 

The  epiglottis  (fig.  21,  e)  is  single,  and  is  the  largest  of 
the  pieces  of  yellow  cartilage.  In  form  it  is  cordate,  and  it 
resembles  a leaf,  with  the  stalk  below,  and  the  lamina  or 
expanded  part  above.  Its  position  is  behind  the  tongue, 
and  in  front  of  the  orifice  of  the  larynx.  During  respiration 
it  is  placed  vertically,  but  during  deglutition  it  assumes  a 
horizontal  direction  so  as  to  close  the  opening  of  the  larynx. 

The  anterior  surface  is  bent  forwards  to  the  tongue,  to 
which  it  is  connected  by  three  folds  of  mucous  membrane  ; 
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and  the  posterior  surface,  hollowed  from  side  to  side,  is  Sides, 
convex  from  above  down.  To  its  sides  the  arytseno-epiglot-  Foot  stalk, 
tidean  folds  of  mucous  membrane  are  united.  The  lower 
part  is  connected  by  a fibrous  band  (thyro-epiglottidean  liga- 
ment) to  the  posterior  surface  of  the  thyroid  cartilage,  near 
the  notch  in  the  upper  border.  The  epiglottis  is  further 
connected  to  the  hyoid  bone  and  the  root  of  the  tongue,  in 
front  of  it,  by  strong  bands  of  elastic  and  fibrous  tissue. 

After  the  mucous  membrane  has  been  removed  from  the  Glands  in  it. 
epiglottis,  the  fibro-cartilaginous  structure  will  be  seen  to 
be  perforated  by  numerous  apertures,  which  lodge  mucous 
glands. 

Between  the  epiglottis  and  the  hyoid  bone  is  a mass  of  |j^osed 
yellowish  fat  with  some  glands,  which  has  been  sometimes  g 
called  the  epiglottidean  gland. 

Ligaments  of  the  Larynx. — The  larynx  is  connected  ligaments 
by  ligaments  with  the  hyoid  bone  above,  and  with  the  larynx, 
trachea  below.  Besides  there  are  connecting  fibres  uniting 
together  the  cartilages  ; and  between  some  of  the  cartilages 
synovial  membranes  exist. 

Union  of  the  larynx  with  the  hyoid  bone  and  the  trachea. — ^ hyoTdes 
A thin  loose  elastic  membrane  (thyro-hyoid)  passes  from  the  and  trachea, 
thyroid  cartilage  to  the  hyoid  bone,  and  a second  membrane 
connects  the  cricoid  cartilage  with  the  trachea. 

The  thyro-hyoid  ligament  is  attached  on  the  one  part  to  Thyro-hyoid 
the  upper  border  of  the  thyroid  cartilage,  and  on  the  other, 
to  the  upper  border  of  the  hyoid  bone,  at  the  posterior 
aspect.  Of  some  thickness  in  the  centre,  it  gradually 
becomes  thinner  towards  the  sides,  and  finally  ends  in  a 
rounded  elastic  cord,  which  intervenes  between  the  extremity 
of  the  hyoid  bone  and  the  upper  cornu  of  the  thyroid  car- 
tilage. The  superior  laryngeal  nerve  and  artery  perforate 
this  ligament,  and  a synovial  membrane  is  placed  between 
it  and  the  posterior  surface  of  the  hyoid  bone.  In  the 
elastic  lateral  part  of  the  ligament  will  be  found  occasionally 
a small  ossific  nodule  (cartilago  triticea). 

The  membrane  joining  the  lower  border  of  the  cricoid  Crico- 
cartilage  to  the  first  ring  of  the  trachea — crico-tracheal  membrane. 
ligament , resembles  the  band  joining  the  rings  of  the  trachea 
to  each  other. 

Union  of  the  cricoid  and  thyroid  cartilages. — These  car-  Between 
tilages  are  joined  in  the  middle  line  in  front  by  the  crico-  thyrofd^r- 
thyroid  ligament  ; and  on  the  side,  by  a capsular  ligament  tilages  are 
around  the  small  cornu  of  the  thyroid  cartilage. 

The  anterior  crico-thyroid  ligament  or  membrane  is  yellow  an  anterior 
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in  colour,  and  is  formed  mostly  of  elastic  tissue.  At  its 
centre  it  is  thick  and  strong,  and  is  attached  to  the  con- 
tiguous margins  of  the  cartilages  from  which  it  is  named. 
But  on  the  sides  the  ligament  is  thin,  and,  though  still 
attached  below  to  the  cricoid,  it  leaves  the  border  of  the 
thyroid  cartilage  and  is  continued  upwards  into  the  chorda 
vocalis.  Some  small  apertures  exist  in  this  membrane  for 
the  passage  of  small  arteries  into  the  larynx.  This  ligament 
is  partly  concealed  by  the  crico-thyroid  muscle, 
and  a lateral  The  lateral  crico-tliyroid  or  capsular  ligament , surrounds 
i°int.  the  articular  surfaces  between  the  side  of  the  cricoid  and  the 
lower  cornu  of  the  thyroid  cartilage.  Its  fibres  are  strongest 
behind.  A synovial  membrane  lines  the  capsule. 

Between  Articulation  between  the  cricoid  and  arytcenoid  cartilages. — 
arytsenoi^  This  articulation  allows  of  most  movement,  and  the  surfaces 
of  the  cartilages,  which  are  in  contact,  are  retained  by  a 
capsule,  and  possess  a synovial  sac. 

is  a capsule  The  capsular  ligament  is  fixed  to  each  cartilage  around  its 
sac! synovial  articular  surface  ; and  one  part — posterior  ligament,  is 
strongest  on  the  inner  and  posterior  aspects.  A loose 
synovial  membrane  is  present  in  the  articulation. 

Between  A kind  of  capsule , with  a synovial  sac , unites  the  apex  of 
and^apitu-  the  arytsenoid  cartilage  with  the  hollowed  base  of  the 
lum.  capitulum  of  Santorini.  Sometimes  these  cartilages  are 

blended  together. 

Between  The  liqaments  -joining  the  thyroid  with  the  arytcenoid 
arytenoid,  cartilages  (thyro-arytsenoid)  have  been  already  examined  as 
the  vocal  cords  in  the  interior  of  the  larynx  (p.  ITT). 

Two  liga-  Ligaments  of  the  epiglottis. — A band — thyro-epiglottidean , 
epiglottis,  connects  the  lower  part  of  the  epiglottis  to  the  posterior  sur- 
face of  the  thyroid  cartilage,  close  to  the  excavation  in  the 
upper  border  of  the  latter.  Some  fibrous  and  elastic  tissues 
— hyo-epiglottidean  ligament , connect  likewise  the  front  of 
the  epiglottis  to  the  hyoid  bone. 


Constitu- 
ents of 
trachea. 


Cartilages. 


Structure  of  the  Trachea. — The  air  tube  consists 
chiefly  of  a series  of  pieces  of  cartilage  (segments  of  rings) 
(fig.  21),  which  are  connected  together  by  fibrous  tissue. 
The  interval  between  the  cartilages  at  the  back  of  the  tube 
is  closed  by  fibrous  membrane,  and  by  muscular  fibres  and 
mucous  glands.  The  trachea  is  lined  by  mucous  membrane 
with  subjacent  elastic  tissue. 

Cartilages. — The  pieces  of  cartilage  vary  in  number  from 
sixteen  to  twenty.  Each  forms  an  incomplete  ring,  which 
occupies  about  three-fourths  of  a circle  ; and  each  is  convex 
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forwards,  forming  the  front  and  sides  of  the  air  tube.  At  Pecuiiari- 
the  extremities  of  the  trachea,  both  above  and  below,  the  les’ 
cartilaginous  pieces  are  least  constant  in  size  and  form  ; for 
towards  the  larynx  they  increase  in  depth,  whilst  the  lowest 
piece  of  cartilage  is  shaped  like  the  letter  Y : at  the  extremes 
also  of  the  tube  the  cartilages  may  be  slit  at  their  ends,  or  Cartilages 
may  be  blended  together.  A fibrous  tissue  is  continued  from  are  con- 
one  to  another  on  both  aspects,  though  in  greatest  quantity  ^rous111 
externally,  so  as  to  incase  and  unite  them,  and  is  extended  tissue, 
across  the  posterior  part  of  the  air  tube. 

Dissection. — On  removing  the  fibrous  membrane  and  the  Dissection, 
mucous  glands  from  between  the  cartilages  at  the  back  of 
the  trachea,  the  muscular  fibres  will  appear.  After  the  mus- 
cular fibres  have  been  examined,  they  may  be  cut  through 
to  see  the  elastic  tissue  and  the  mucous  membrane. 

Muscular  fibres. — Between  the  ends  of  the  cartilages  is  a Muscular 
continuous  layer  of  transverse  unstriated  fibres  (fig.  21,  n),  traciiea080 
which  are  attached  to  the  truncated  ends  and  the  inner  behind, 
surface  of  the  cartilages.  By  the  one  surface  the  fibres  are 
in  contact  with  the  fibrous  membrane  and  glands,  and  by 
the  other  with  the  next  structure.  Some  longitudinal  fibres 
are  superficial  to  the  transverse ; they  are  arranged  in 
scattered  bundles,  and  are  attached  to  the  fibrous  tissue. 

The  clastic  tissue  forms  a complete  lining  to  the  tracheal  Elastic 
tube  beneath  the  mucous  membrane  ; though  at  the  pos-  tracheaUeS 
terior  part,  where  the  cartilages  are  deficient,  it  is  gathered 
into  strong  longitudinal  folds.  This  layer  is  closely  connected 
with  the  mucous  membrane  covering  it. 

The  mucous  membrane  of  the  trachea  lines  the  tube,  and  Mucous 
resembles  that  of  the  larynx  in  being  furnished  with  a co-  ^ItheHum, 
lumnar  ciliated  epithelium.  Connected  with  this  membrane  and  glands, 
are  numerous  branched  mucous  glands  of  variable  size.  The 
largest  set  are  found  at  the  back  of  the  trachea,  in  the 
interval  between  the  cartilages,  where  some  are  placed 
beneath  the  mucous  membrane  with  the  muscular  fibres, 
and  others  outside  the  fibrous  tissue  : the  ducts  of  the  last 
pass  forwards  between  the  muscular  fibres  to  the  surface  of 
the  mucous  membrane.  Other  smaller  glands  occupy  the 
front  and  sides  of  the  trachea,  being  situate  on  and  in  the 
fibrous  tissue  connecting  the  cartilaginous  rings. 
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Section  XVIII. 

PREVERTEBRAL  MUSCLES  AND  VERTEBRAL  VESSELS. 

Directions.  — On  the  part  of  the  spinal  column  that  was 
laid  aside  after  the  separation  of  the  pharynx  from  it,  the 
student  is  to  dissect  the  deep  muscles  on  the  front  of  the 
vertebrae. 

Dissection. — To  dissect  the  prevertebral  muscles,  it  will  be 
necessary  to  remove  the  areolar  tissue.  The  muscles  are 
three  in  number  on  each  side,  and  are  easily  distinguished. 
The  largest  one,  nearest  the  middle  line,  is  the  longus  colli ; 
the  muscle  external  to  this,  which  reaches  to  the  head,  is  the 
rectus  capitis  anticus  major  ; and  the  small  muscle,  external 
to  the  last  and  close  to  the  skull,  the  rectus  capitis  anticus 
minor.  The  smaller  rectus  muscle  is  often  injured  in  cutting 
through  the  basilar  process  of  the  occipital  bone. 

The  longus  colli  muscle  (fig.  23,  6 and  7)  is  situate  on 
the  bodies  of  the  cervical  and  upper  dorsal  vertebrae,  and  is 

pointed  above,  but  larger 
below.  It  consists  of  two 
parts — internal  and  exter- 
nal, the  former  being  ver- 
tical, and  the  latter  oblique 
in  direction.  The  internal 
part,  7,  arises  by  fleshy  and 
tendinous  processes  from 
the  bodies  of  the  two  upper 
dorsal,  and  two  lower  cer- 
vical vertebrae ; and  the  ex- 
ternal piece,  6,  takes  origin 
from  the  upper  border  of 
the  anterior  transverse  pro- 
cesses (parapophyses)  of 
four  cervical  vertebrae 
(sixth,  fifth,  fourth,  and 
third).  Both  parts  of  the 
muscle  are  blended  above, 
and  the  whole  is  inserted 
by  four  slips  into  the  lower  border  of  the  bodies  of  the  four 
upper  cervical  vertebrae.  Some  of  the  lowest  fibres  of  the 

* Prevertebral  muscles  of  the  neck  and  the  scaleni  muscles — 1.  Sca- 
lenus anticus.  2.  Scalenus  medius.  2.*  Scalenus  posticus.  3.  Rectus 
capitis  anticus  major.  4.  Rectus  cap.  ant.  minor.  5.  Rectus  lateralis. 
6 and  7.  Longus  colli.  8.  Intertransverse  muscles. 
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muscle,  those  which  sometimes  extend  out  as  far  as  the  head 
of  the  first  rib,  are  # attached  separately  by  tendon  to  the 
anterior  transverse  processes  of  one  or  two  of  the  lower  cer- 
vical vertebrae.  In  contact  with  the  anterior  surface  of  this  Parts  in 
muscle  is  the  pharynx.  The  inner  border  is  at  some  distance  ?£ntact  Wlth 
interiorly  from  the  muscle  of  the  opposite  side,  but  superiorly 
only  the  pointed  anterior  common  ligament  of  the  spine 
separates  the  two.  The  outer  border  is  contiguous  to  the 
scalenus,  to  the  vertebral  vessels,  and  to  the  rectus  capitis 
anticus  major  muscle. 

The  RECTUS  CAPITIS  ANTICUS  MAJOR  (fig.  23,  3)  is  external  Rectus 
to  the  preceding  muscle,  and  is  largest  at  its  upper  end.  Its  major! 
origin  is  by  pointed  tendinous  slips  from  the  summits  of  the  Origin, 
anterior  transverse  processes  (parapophyses)  of  four  cervical 
vertebrae  (sixth,  fifth,  fourth,  and  third) ; and  the  fibres 
ascend  to  be  inserted  into  the  basilar  process  of  the  occipital  insertion, 
bone,  in  front  of  the  foramen  magnum.  The  anterior  sur-  Connec- 
face  of  the  muscle  is  covered  by  the  pharynx,  and  by  the 
carotid  artery  and  the  numerous  nerves  near  the  base  of  the 
skull.  This  muscle  partly  conceals  the  following  one.  At 
its  insertion  the  rectus  is  fleshy,  and  reaches  from  the  middle 
line  to  the  temporal  bone. 

The  rectus  capitis  anticus  minor  (fig.  23,  4),  is  a small  ^ep^gs 
flat  muscle  that  arises  from  the  anterior  transverse  process  minor  is 
(par apophysis),  and  partly  from  the  body  of  the  atlas  ; and  preceding, 
ascending  is  inserted  into  the  basilar  process  of  the  occipital 
bone  between  the  foramen  magnum  and  the  preceding 
muscle,  and  half  an  inch  from  its  fellow.  The  anterior 
primary  branch  of  the  suboccipital  nerve  lies  between  the 
borders  of  this  muscle  and  the  rectus  capitis  lateralis. 

Dissection. — The  small  intertransversales  will  come  into  ^section 
view  when  the  other  muscles  have  been  removed  from  the  transver- 
front  and  back  of  the  transverse  processes.  By  tracing  to-  sales> 
wards  the  spine  the  anterior  primary  branch  of  one  of  the 
cervical  nerves,  the  muscles  will  be  readily  found,  for  they 
are  placed  on  the  sides  of  the  nerve,  After  the  muscles 
and  nerves  have  been  examined,  the  tips  of  the  conjoined 
transverse  processes  may  be  cut  off  to  lay  bare  the  vertebral 
artery. 

The  INTERTRANSVERSE  MUSCLES  (fig.  23,  8)  are  slender  Intertrans- 
fleshy  slips  in  the  intervals  between  the  transverse  processes,  muscles. 

In  the  neck  there  are  seven  pairs — one  for  each  space. 

The  first  pair  is  between  the  atlas  and  the  axis,  whilst  Number 
the  last  pair  is  between  the  lowest  cervical,  and  the  first  and  attacll“ 
dorsal  vertebra.  One  set  is  attached  to  the  anterior,  and 
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the  other  to  the  posterior  tubercles  on  the  tips  of  the  con- 
joined transverse  processes  (diapophyses  and  parapophyses). 
Between  the  muscles,  except  in  the  first  two  spaces,  is  the 
anterior  primary  branch  of  a cervical  nerve ; and  beneath  the 
posterior  muscle  is  the  other  primary  branch  of  the  same 
nerve.  In  the  upper  intertransverse  space  the  posterior 
muscle  is  often  wanting  ; and,  in  the  lowest  space,  the 
muscle  of  the  anterior  set  is  smaller  than  the  others,  or  it 
may  be  absent. 

Cervical  nerves  at  tlieir  exit  from  the  spinal  canal. — The 
trunks  of  the  cervical  nerves  issue  from  the  spinal  canal 
through  the  intervertebral  foramina,  with  two  exceptions, 
and  bifurcate  into  an  interior  and  a posterior  branch. 

The  anterior  primary  branch  passes  outwards  between 
the  intertransverse  muscles,  and  joins  in  plexuses  in  the 
neck  (p.  76). 

The  posterior  primary  branch  turns  to  the  back  beneath 
the  posterior  intertransverse  muscle,  and  the  other  muscles 
attached  to  the  posterior  transverse  processes  (diapophyses)  ; 
it  lies  close  to  the  bone  between  the  articular  processes  of 
the  vertebra. 

Peculiarities  in  the  first  two. — The  first  two  nerves  leave 
the  spinal  canal  above  the  neural  arches  of  the  first  two  ver- 
tebrae, and  divide  at  the  back  of  the  neck  into  anterior  and 
posterior  branches. 

The  anterior  primary  branch  of  the  first  or  suboccipital 
nerve  has  been  examined  (p.  120).  The  anterior  branch  of 
the  second  nerve,  after  perforating  the  membrane  between 
the  neural  arches  of  the  first  and  second  vertebrae,  is  directed 
forwards  outside  the  vertebral  artery,  and  beneath  the  inter- 
transverse muscle  of  the  first  space,  to  join  the  cervical 
plexus. 

The  posterior  primary  branches  of  the  first  two  nerves 
are  described  in  the  dissection  of  the  back. 

Vertebral  The  vertebral  artery  has  been  seen  at  its  origin  in  the 
th^foramina  neck  (p.  7 3)  ; and  its  termination  will  be  described  with 
of  cervical  the  vessels  of  the  brain.  Entering  the  foramen  between  the 
transverse  processes  of  the  sixth  cervical  vertebra  (usually), 
the  artery  ascends  vertically  through  the  corresponding  fora- 
mina of  the  other  vertebrse  ; and  having  passed  through  the 
aperture  of  the  atlas,  the  vessel  turns  backwards  on  the 
neural  arch  of  that  bone,  and  enters  the  skull  through  the 
foramen  magnum,  after  passing  beneath  the  ligament  joining 
Position  to  the  atlas  and  the  occipital  bone.  In  its  course  through  the 
the  nerves.  the  artery  lies  in  front  of  the  anterior  trunks  of 
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the  cervical  nerves,  except  those  of  the  first  and  second, — 
the  former  of  which  crosses  on  its  inner,  and  the  latter  on 
its  outer  side.  The  vessel  is  accompanied  by  a vein  and  a A vem>  and 

•L  J nerves  are 

plexus  of  nerves  of  the  same  name.  In  its  course  the  artery  with  it. 
furnishes  small  twigs  to  the  surrounding  muscles,  and  to  the 
spinal  canal  and  the  contained  cord. 

The  vertebral  vein  commences  by  small  radicles  in  the  occi-  Vertebral 
put,  and  in  the  muscles  of  the  back  of  the  neck,  and  enters 
the  aperture  of  the  atlas,  where  it  receives  sometimes  a vein 
through  the  posterior  condyloid  foramen  of  the  occipital 
bone.  Accompanying  the  artery,  the  vein  traverses  the  ciavian. 
apertures  between  the  transverse  processes,  and  ends  in  the 
subclavian  vein.  In  its  course  it  is  joined  by  branches  from  Branches, 
the  internal  and  external  spinal  veins  ; its  other  branches 
are  described  at  p.  74. 

The  vertebral  plexus  of  nerves  is  derived  from  the  inferior  Plexus  of 
cervical  ganglion  of  the  sympathetic.  The  plexus  surrounds 
the  artery,  and  communicates  with  the  spinal  nerves  as  high 
as  the  third  or  fourth. 


Section  XIX. 


LIGAMENTS  OF  THE  VERTEBRiE  AND  CLAVICLE. 

Directions. — On  the  remaining  part  of  the  spine,  the  liga-  Directions, 
ments  that  connect  the  cervical  vertebrae  to  each  other  and 
to  the  occipital  bone  are  to  be  dissected. 

Dissection. — Separate  the  cervical  from  the  dorsal  ver-  Dissection, 
tebrae  by  disarticulation.  Then  remove  altogether  the 
muscles,  vessels,  nerves,  and  loose  areolar  tissue  and  fat 
from  the  vertebrae.  By  sawing  through  the  occipital  bone, 
so  as  to  leave  only  an  osseous  ring  bounding  posteriorly  the 
foramen  magnum,  the  ligaments  between  the  atlas  and  the 
occipital  bone  can  be  more  easily  cleaned. 

The  common  ligaments  attaching  together  the  cervical  Common  ^ 
vertebrae  are  similar  to  those  uniting  the  vertebrae  in  other  a ve?tebra0f 
parts  of  the  spine,  viz.  an  anterior  and  a posterior  strong 
ligament ; bands  between  the  laminae  and  spines  ; capsular 
ligaments  and.  synovial  membranes  for  the  articulating  pro- 
cesses ; and  an  intervertebral  ligament  between  the  bodies  of 
the  bones. 

Directions. — These  ligaments  are  first  to  be  learnt ; their  ^^de-" 
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scribed  else-  preparation  and  description  will  be  found  with  the  dissection 
of  the  ligaments  of  the  spine,  at  the  end  of  the  thorax.  But 
in  opening  the  spinal  canal  to  see  the  ligaments  inside  it,  the 
arches  of  the  three  highest  vertebrae  should  be  left  untouched 
for  the  present. 

Special  Special  ligaments  unite  the  first  two  cervical  vertebrae 

ligaments  eacjj.  other  and  to  the  occipital  bone  : some  of  these  are 
external  to,  and  others  within  the  spinal  canal, 
between  The  ligaments  outside  the  spinal  canal  are  thin  fibrous 

vertetoS  membranes,  which  connect  the  bodies  and  arches  of  the  first 
and  occipital  two  vertebrae  in  front  and  behind,  and  join  the  atlas  with 
the  occipital  bone  at  the  same  aspects.  Capsular  ligaments 
surround  the  articular  surfaces  of  all  the  bones,  but  these 
will  be  examined  more  conveniently  after  the  spinal  canal 
has  been  opened. 

a.  Union  of  the  atlas  with  the  axis. — The  posterior  liga- 
ment (atlo-axoid)  (fig.  25,  2)  is  a thin  loose  membrane,  which 
is  attached  by  the  one  margin  to  the  neural  arch  of  the  atlas, 
and  by  the  other  to  the  corresponding  arch  of  the  axis. 

Fig.  24.* 


Posterior 

and 


Below  the  superficial  layer  are  some  deeper  and  stronger 
anterior  fibres.  The  second  nerve  pierces  it.  The  anterior  ligament 
atlo-axoid : 24,  3)  unites  the  bodies  of  the  first  two  vertebra*  in  the 

same  manner  as  the  preceding  ligament  connects  their  arches. 
It  is  thickest  in  the  middle. 

* External  ligaments  in  front  between  the  atlas  arid  axis  and  the  occi- 
pital bone  (Bourgery).  1.  Sawn  basilar  process.  2.  Anterior  occipito- 
atloid.  3.  Anterior  atlo-axoid.  4.  Articulation  of  the  articular  pro- 
cesses cut  open. 
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b.  Union  of  the  atlas  with  the  occipital  bone. — The  anterior  and  anterior 
ligament  (occipito  atloid)  (fig.  24,  2)  is  thin  and  wide,  and 
passes  from  the  basilar  process  of  the  occipital  bone  in  front 
of  the  foramen  magnum  to  the  body  of  the  atlas.  The 


Fig.  25.* 


middle  part  of  the  ligament,  which  is  fixed  to  the  tubercle  on 
the  front  of  the  atlas,  is  much  the  thickest.  The  posterior  and  pos- 
ligament  (fig.  25,  J)  is  fixed  to  the  occipital  bone  behind  the  occipito- 
foramen  magnum,  and  to  the  neural  arch  of  the  atlas.  It  is  atloid. 
thin  ; and  at  its  attachment  to  the  bone  below,  the  vertebral 
artery  and  the  posterior  primary  branch  of  the  suboccipital 
nerve  pass  beneath  it. 

The  ligaments  inside  the  spinal  canal  are  peculiar  in  form,  Ligaments 
and  assist  to  retain  the  skull  in  position  during  the  rotatory  ^ween7 
and  nodding  movements  of  the  head.  Between  the  occipital  same  bones, 
bone  and  the  second  vertebra  are  three  strong  ligaments — a 
central  one,  and  two  lateral  or  check  ligaments  ; and,  more- 
over, the  odontoid  process  of  the  axis  is  fixed  against  the 
body  of  the  atlas  by  a strong  transverse  ligament. 

J Dissection.  — Supposing  the  arches  of  the  cervical  vertebrae  Dissection 
to  be  removed  except  from  the  first  three,  the  arches  of  ments. lg 
these  vertebrae  are  to  be  sawn  through  internal  to  their  arti- 
cular processes.  Afterwards  the  ring  of  the  occipital  bone 
bounding  posteriorly  the  foramen  magnum  is  to  be  taken 
away.  Lastly,  the  student  should  detach  the  tube  of  dura 

* External  ligaments  behind  between  the  atlas  axis  and  the  occipital 
bone. — 1.  Posterior  occipito -atloid  ligament.  2.  Posterior  atlo-axoid. 

3.  Vertebral  artery  entering  beneath  the  occipito-atloid  ligament. 


186 


DISSECTION  OF  THE  NECK. 


Between 
skull  and 
axis  is  a 
thick  cen- 
tral band. 


Dissection. 


mater  from  the  interior  of  the  spinal  canal ; and  on  raising 
from  below  the  upper  part  of  the  posterior  common  ligament 
of  the  bodies  of  the  vertebrse,  the  central  ligamentous  band 
between  the  occipital  bone  and  the  axis  (occipito-axoid)  will 
come  into  view. 

a.  Union  of  the  occipital  bone  with  the  axis .■ — The  central 
ligament  (occipito-axoidean)  (fig.  26,  2)  is  a strong,  thick 
band,  which  is  connected  with  the  posterior  ligament  of  the 
bodies  of  the  vertebrae,  and  is  rather  pyramidal  in  form  with 
the  base  uppermost.  Above  it  is  attached  to  the  basilar  pro- 

Fig.  26.* 


cess  on  the  cranial  aspect  and  near  the  margin  of  the  foramen 
magnum,  extending  as  far  on  each  side  as  the  insertion  of 
the  check  ligaments.  From  this  spot  it  descends  over  the 
odontoid  process,  and,  becoming  narrower,  is  inserted  into 
the  body  of  the  axis.  Occasionally  a bursa  is  found  between 
the  transverse  ligament  of  the  atlas  and  the  superficial  fibres 
of  this  occipito-axoidean  ligament  which  are  continued  to  the 
second  vertebra. 

Dissection. — After  the  removal  of  the  occipito-axoidean 
ligament,  the  student  should  define  a strong  band,  the  trans- 
verse ligament,  which  crosses  the  root  of  the  odontoid  pro- 
cess, and  sends  upwards  and  downwards  a process  to  the 
occipital  bone  and  the  axis.  The  upper  offset  from  the 
transverse  ligament  may  be  cut  through  afterwards  for  the 

* Internal  ligament  between  occipital  bone  and  axis  (Bourgery). 
1 and  2.  Attachments  of  the  occipito-axoidean  ligament. 
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purpose  of  seeing  the  check  ligaments,  which  diverge,  one  on 
each  side,  from  the  odontoid  process,  and  come  from  beneath 
the  ascending  band  of  the  transverse  ligament. 

The  lateral  odontoid  or  check  ligaments  (fig.  27,  :)  are  And  two 
two  strong  bundles  of  fibres,  one  on  each  side  : each  is  ch^ckHga- 

ments. 


Fig.  27.* 


attached  by  one  end  to  the  rough  side  of  the  head  of  the 
odontoid  process,  and  by  the  other  to  a depression  on  the 
inner  surface  of  the  condyle  of  the  occipital  bone.  These 
ligaments  are  covered  by  the  occipito-axoidean  band  ; their 
upper  fibres  are  short  and  almost  horizontal,  and  the  lower 
are  longer  and  oblique. 

Between  the  lateral  bands  there  is  a central  odontoid  liga-  With  a cen- 
ment9  which  connects  the  tip  of  the  odontoid  process  to  the  tral  band* 
margin  of  the  basilar  process  of  the  occipital  bone. 

b.  Union  of  the  atlas  with  the  axis. — The  transverse  liga - To  fix  odon- 
ment  of  the  atlas,  fig.  28,  is  a flat,  strong,  arched  band  Seis°aeSS 
behind  the  odontoid  process,  which  is  attached  on  each  side 
to  a tubercle  below  the  inner  part  of  the  articular  process  of 
the  atlas.  This  ligament  is  widest  in  the  centre,  and  at  transverse 
this  spot  it  has  a band  of  longitudinal  fibres  connected  with  ligarnent> 
its  upper  and  lower  margins  (fig.  27),  so  as  to  produce  a 
cruciform  appearance  : the  upper  end  of  the  central  band  named  cru- 
is  inserted  into  the  basilar  process,  and  the  lower,  into  the  cltorm» 
body  of  the  second  vertebra.  Its  surface  towards  the  cord 
is  concealed  by  the  occipito-axoid  ligament.  This  ligament 

* Internal  ligaments  between  the  occipital  bone  and  the  atlas  and 
axis  (Bourgery).  1.  The  left  check  ligament.  2.  The  transverse  liga- 
ment, sending  offsets  upwards  and  downwards.  3.  Cut  end  of  the 
occipito-axoidean  ligament. 
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fixes  firmly  the  odontoid  process  of  the  second  vertebra 
against  the  body  of  the  atlas,  confining  it  in  a ring  (fig.  28). 

Fig.  28  * 


When  the  transverse  and  check  ligaments  have  been  cut 
through,  the  tip  of  the  odontoid  process  will  be  seen  to  have 
two  cartilaginous  surfaces;  one  in  front  where  it  touches  the 
atlas,  the  other  at  the  opposite  aspect,  where  it  is  in  contact 
with  the  transverse  ligament.  Two  synovial  membranes 
facilitate  the  movements  of  the  odontoid  process,  one  being 
for  the  joint  between  it  and  the  atlas,  and  the  other  for  the 
joint  between  it  and  the  transverse  ligament. 

Union  of  the  articular  surfaces. — The  articular  surfaces  of 
the  occipital  bone  and  atlas  are  surrounded  by  a capsular 
ligament  of  scattered  fibres,  which  is  strongest  externally  and 
in  front.  When  the  joint  is  opened,  the  condyle  of  the 
occipital  bone  will  be  seen  to  look  somewhat  outwards, 
whilst  the  hollowed  surface  of  the  atlas  has  an  opposite 
direction.  A synovial  membrane  is  present  on  each  side. 

The  articular  surfaces  of  the  first  two  vertebrse  are 
enclosed  on  each  side  by  a capsule  (fig.  24,  4),  which  is 
stronger  in  front  than  behind.  On  opening  the  joint  the 
surfaces  of  the  bones  may  be  perceived  to  be  almost  hori- 
zontal. On  each  side  there  is  a separate  loose  synovial 
membrane. 

Sterno-clavicular  Articulation. — The  internal  end 
of  the  clavicle  is  received  on  a fibro-cartilage,  and  is 
retained  in  position  by  a capsular  ligament,  by  a band  to 
the  first  rib,  and  by  another  band  between  the  ends  of  the 
clavicles. 

Dissection. — For  the  examination  of  the  ligaments  of  the 
sterno- clavicular  articulation,  take  the  piece  of  the  sternum 
that  was  laid  aside  for  the  purpose  ; and  should  the  liga- 

* First  vertebra  with  the  odontoid  process  removed  from  the  socket 
formed  by  the  bone  and  the  transverse  ligament.  1.  Socket  for  the 
odontoid  process.  2.  Transverse  ligament  with  its  offsets  cut.  3.  Neural 
ring  of  the  atlas. 
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ments  have  become  dry,  they  ought  to  be  moistened  for  a 
short  time.  The  several  ligaments  will  appear  after  the 
removal  of  some  fibrous  tissue. 

Capsular  ligament. — This  is  a thin  membranous  expansion  Capsular 
(fig.  29,  *),  which  encases  the  articular  ends  of  the  bones  llgament- 
and  the  fibro- cartilage.  It  is  attached  near  the  articular 
surface  of  each  bone,  and  is 
thinner  before  than  behind.  Rig-  29.* 

Sometimes  the  stronger  fibres 
in  front  and  at  the  back  are 
described  as  separate  ligaments. 

The  interclavicular  ligament 
(fig.  29,  2),  extends  above  the 
sternum,  between  the  ends  of 
the  clavicles.  The  fibres  do  not 
cross  in  a straight  line,  but  dip 
into  the  hollow  between  the 

clavicular  bones,  and  are  connected  with  the  upper  part  of 
the  sternum. 

The  costo-clavicular  ligament  (fig. ’29,  3),  is  a strong  short  andcosto- 
band  of  oblique  fibres  between  the  first  rib  and  the  clavicle,  ^ment' 
Interiorly  it  is  fixed  to  the  upper  surface  of  the  cartilage  of 
the  first  rib,  and  superiorly  to  a tubercle  on  the  under  sur- 
face of  the  clavicle  near  the  sternal  end.  The  subclavius 
muscle  is  in  front  of  the  ligament.  Sometimes  the  clavicle 
touches  the  rib,  and  is  provided  with  an  articular  surface 
and  a synovial  membrane. 

The  inter  articular  fibro- cartilage  (fig.  29,  4)  will  come  Fibro-carti- 
into  view  by  cutting  the  ligaments  before  described,  and  lage- 
raising  the  clavicle.  It  is  flat  and  almost  circular  in  form, 
but  is  thicker  at  the  circumference  than  the  centre.  By  its 
upper  surface  and  margin  the  cartilage  is  united  to  the  head 
of  the  clavicle  which  is  imbedded  in  it ; and  by  the  opposite 
surface  and  margin  it  is  inserted  into  the  cartilage  of  the 
first  rib.  At  its  circumference  it  joins  the  capsule  of  the 
joint.  Sometimes  there  is  an  aperture  in  the  centre  of  the 
cartilage. 

Two  synovial  membranes  are  present  in  the  articulation,  Two  sy- 
one  being  on  each  side  of  the  fibro-cartilage. 
contact  with  the  sternum  is  looser  than  that  touching  the 
clavicle. 


The  sac  in 


* Ligaments  of  the  inner  end  of  the  clavicle.  1.  Capsule.  2.  Inter- 
clavicular ligament.  3.  Costo-clavicular  ligament.  4.  Interarticular 
fibro -cartilage.  6.  Ligaments  of  the  second  rib  with  the  sternum. 


CHAPTEB  II. 


Position  of  § 
the  brain. 


Three 

meninges. 


Dura  mater. 


Arachnoid 

membrane. 


Parietal 

part. 


DISSECTION  OF  THE  BRAIN. 


Section  I. 

MEMBRANES  AND  VESSELS. 

During  the  examination  of  the  membranes,  the  vessels,  and 
the  nerves,  the  brain  is  to  be  placed  upside  down,  resting  in 
the  coil  of  a cloth  which  supports  it  evenly. 

Membranes  of  the  Brain. — The  coverings  of  the  brain 
(meninges)  are  three  in  number,  viz.  dura  mater,  pia  mater, 
and  arachnoid  membrane.  The  dura  mater  is  a firm  and 
fibrous  investment  which  supports  parts  of  the  brain,  and 
serves  as  an  endosteum  to  the  bones.  The  pia  mater  is  the 
most  internal  layer,  and  is  very  vascular.  And  the  arach- 
noid is  a thin  serous  sac,  which  is  situate  between  the  other 
two. 

Besides  enveloping  the  brain,  these  membranes  are  pro- 
longed on  the  cord  into  the  spinal  canal,  and  will  be  noticed 
in  the  dissection  of  that  part.  The  description  of  the  dura 
mater  will  be  found  at  p.  9. 

The  arachnoid  is  a thin  serous  membrane,  which  lines 
the  inner  surface  of  the  dura  mater,*  and  is  reflected  over 
the  pia  mater  and  the  brain.  Around  the  vessels  and  nerves 
that  intervene  between  the  skull  and  the  brain,  the  mem- 
brane forms  sheaths  ; these  extend  a short  distance  into  the 
several  apertures,  and  then  become  continuous  with  the 
parietal  or  cranial  portion.  Like  other  serous  membranes, 
it  forms  a sac  which  contains  a lubricating  moisture  ; and  it 
consists  of  a parietal  and  a visceral  part. 

The  parietal  part  is  inseparably  united  to  the  inner  sur- 
face of  the  dura  mater,  giving  it  a smooth  and  polished 
surface,  and  is  continued  in  the  same  manner  over  the  pieces 

* The  existence  of  a distinct  parietal  part  to  this  membrane  is  denied 
by  Professor  Kolliker,  Manual  of  Microscopic  Anatomy , Lond,  1860. 


PIA  MATER. 


191 


of  that  membrane  projecting  between  the  different  portions 
of  the  brain. 

The  visceral  part  covers  the  encephalon  loosely,  especially  Visceral  part 
at  the  under  surface,  but  it  is  united  to  the  underlying  pia  to  brain°Se 
mater  by  fibrous  processes  ; beneath  it  there  is  a considerable 
interval  (subarachnoid  space).  When  it  is  traced  over  the 
brain,  the  following  is  the  disposition  of  the  serous  mem- 
brane. On  the  upper  or  convex  surface  of  the  cerebrum  the 
membrane  passes  from  one  convolution  to  another,  without 
dipping  into  the  intervening  hollows  ; though  it  lines  the 
great  median  fissure  as  low  as  the  extent  of  the  falx.  On  hollow  be- 
the  lower  or  under  surface  of  the  cerebral  mass  the  arach- 
noid covers  the  anterior  lobes,  and  sinks  into  the  median 
fissure  : but  farther  back  there  is  a space  between  it  and  the  Jpjj.gS.afc 
brain.  Still  more  posteriorly  the  serous  membrane  is  closely 
connected  to  the  pons  and  the  under  surface  of  the  cere- 
bellum ; but  between  the  hemispheres  of  the  little  brain 
there  is  another  interval  beneath  it,  similar  to  that  at  the 
under  part  of  the  cerebrum. 

The  subarachnoid  space , or  the  interval  between  the  it  is  the  sub- 
arachnoid  membrane  and  the  pia  mater,  is  larger  m one  spot  space. 
than  another  ; and  it  contains  more  or  less  fluid,  which  has 
been  named  cerebro-spinal.  This  space  is  largest  at  the 
under  part  of  the  great  brain  about  its  middle,  and  in  the 
fissure  between  the  hemispheres  both  of  the  cerebrum  and 
the  cerebellum.  If  the  arachnoid  covering  is  removed  from 
the  fissure  between  the  halves  of  the  cerebellum,  the  aperture 
of  the  fourth  ventricle  will  be  perceived,  by  which  the  cavity 
in  the  interior  of  the  brain  communicates  with  the  subserous 
space  of  both  the  encephalon  and  the  spinal  cord. 

The  pia  mater,  or  the  vascular  covering  of  the  brain,  Pia  mater 
closely  invests  the  different  parts  of  the  cranial  mass,  and 
dips  into  the  fissures,  as  well  as  into  the  hollows  between 
the  surface  convolutions  and  laminae.  Besides  covering  the  sends  pieces 
exterior  of  the  brain,  it  sends  processes  into  the  interior  to  iJnSn^6 
supply  vessels  to  the  walls  of  the  enclosed  spaces  : thus,  one 
penetrates  into  the  cerebrum  below  the  corpus  callosum, 
and  is  named  velum  interpositum  ; and  two  vascular  fringes 
which  project  into  the  fourth  ventricle,  are  known  as  the 
choroid  plexuses  of  that  cavity. 

This  membrane  is  a net- work  of  vessels,  and  is  constructed  it  is  a net- 
of  the  minute  ramifications  of  the  arteries  entering  the  bioodwes- 
substance  of  the  brain,  and  of  the  veins  issuing  from  the  sels. 
cerebral  substance  ; whilst  the  intervals  between  the  vessels 
are  closed  by  fine  areolar  tissue,  so  as  to  form  a continuous 
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membrane.  From  the  under  surface  of  the  pia  mater  pro- 
ceed numerous  fine  vessels  for  the  nutrition  of  the  brain. 

Vessels  and  nerves. — The  arachnoid  membrane  has  but  few 
vessels,  whilst  the  pia  mater  is  composed  almost  entirely  of 
vessels  and  nerves.  The  arachnoid  is  considered  to  be  nerve- 
less ; but  the  pia  mater  is  largely  supplied  by  offsets  of  the 
sympathetic,  which  accompany  the  bloodvessels  at  the  base 
of  the  brain  (p.  21).  Bochdalek  has  also  described  offsets 
to  the  arachnoid  from  some  cranial  nerves. 

Dissection. — To  follow  out  the  arteries,  let  the  brain 
remain  upside  down,  and  let  the  arachnoid  membrane  be 
removed  from  the  vessels  seen  on  the  surface.  First,  the 
two  arteries  lying  in  the  median  fissure  of  the  great  brain 
may  be  defined  ; next,  the  artery  that  passes  outwards 
transversely  between  the  two  lobes  of  the  large  brain  ; and, 
lastly,  a vessel  bending  backwards  along  the  inner  part  of 
the  great  brain  (cerebrum) . One  artery  may  be  seen  ramifying 
on  the  upper  (in  the  present  position)  surface  of  the  little 
brain,  and  another  is  to  be  followed  on  the  opposite  surface. 

Subdivisions  of  the  encephalon. — Before  entering  on  the 
description  of  the  arteries,  the  chief  subdivisions  of  the 
encephalon  will  be  shortly  mentioned. 

The  cranial  or  encephalic  mass  of  the  nervous  system  con- 
sists of  cerebrum  or  great  brain,  cerebellum  or  small  brain, 
and  pons  and  medulla  oblongata.  Each  of  these  parts  has 
the  following  situation  and  subdivisions  : — 

The  medulla  oblongata,  or  the  upper  end  of  the  spinal 
cord,  lies  in  the  groove  between  the  halves  of  the  small 
brain,  and  is  divided  into  two  symmetrical  parts  by  a 
median  fissure.  To  each  half  some  of  the  cranial  nerves  are 
united. 

The  pons  Varolii  is  situate  in  front  of  the  medulla  ob- 
longata, and  is  marked  along  the  middle  by  a groove,  which 
indicates  its  separation  into  two  halves.  In  front  of  it  are 
two  large  processes  (crura  cerebri)  that  pass  to  the  great 
brain  ; on  each  side  it  is  united  to  the  small  brain  by  a 
similar  white  mass  (crus  cerebelli)  ; and  behind  it  is  the 
enlarged  upper  part  of  the  cord. 

The  cerebellum,  or  the  small  brain,  is  divided  into  two 
halves  by  a median  fissure,  and  each  half  will  be  subsequently 
seen  to  be  subdivided  into  lobes. 

The  cerebrum,  or  the  large  brain,  is  also  divided  into  two 
halves  by  a longitudinal  fissure  in  the  middle  line.  Each 
half  is  further  subdivided  into  anterior,  middle,  and  posterior 
lobes.  Between  the  anterior  and  the  middle  lobe  is  a 
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sulcus, — the  fissure  of  Sylvius  ; but  the  limit  between  the 
middle  arid  the  posterior  is  indicated  by  a line  on  a level 
with  the  anterior  part  of  the  small  brain.  In  the  centre  of 
the  cerebrum,  between  the  hemispheres  and  in  front  of  the 
pons,  are  several  small  bodies  that  will  be  afterwards 
enumerated. 

Arteries  of  the  Brain. — The  brain  is  supplied  with  Arteries  of 
blood  by  the  two  vertebral,  and  the  two  internal  carotid  the  braiIL 
arteries. 

The  vertebral  artery  is  a branch  of  the  subclavian  Vertebral 
trunk,  and  enters  the  spinal  canal  beneath  the  membrane 
between  the  atlas  and  the  occipital  bone.  Ascending  then  ends  iu 
to  the  brain  round  the  side  of  the  medulla  oblongata,  the  asiar’ 
artery  enters  the  skull  through  the  foramen  magnum,  and  is 
blended  with  its  fellow  in  one  trunk  (basilar)  at  the  lower 
border  of  the  pons.  As  the  vessel  winds  round  the  upper  winds  round 
part  of  the  cord,  it  lies  between  the  roots  of  the  hypoglossal  medulla- 
and  suboccipital  nerves  ; but  it  is  afterwards  internal  to  the 
former. 

Branches. — Between  its  entrance  into  the  spinal  canal  Branches 
and  its  termination,  each  artery  furnishes  offsets  to  the  spinal 
cord,  the  dura  mater,  and  the  cerebellum. 

1.  The  posterior  spinal  branch  is  of  inconsiderable  size,  to  spinal 
and  arises  opposite  the  posterior  part  of  the  medulla  : it  corc1, 
descends  along  the  side  of  the  cord,  behind  the  nerves,  anterior  and 
anastomosing  with  its  fellow,  and  with  branches  that  enter 

by  the  intervertebral  foramina. 

2.  The  anterior  spinal  branch  is  as  small  as  the  preceding,  posterior; 
and  springs  from  the  artery  opposite  the  front  of  the  spinal 

cord.  This  small  branch  joins  the  corresponding  twig  of 
the  opposite  side,  and  the  resulting  vessel  is  continued  along 
the  middle  of  the  cord  on  its  anterior  aspect. 

3.  Th q posterior  meningeal  artery  leaves  the  vertebral  of  dura 
trunk  opposite  the  foramen  magnum,  and  ramifies  in  the  mater* 
dura  mater  lining  the  fossae  of  the  occipital  bone. 

4.  The  inferior  cerebellar  artery  (posterior)  is  distributed  Branch  to 
to  the  under  surface  of  the  cerebellum.  Taking  origin  from  partofder 
the  end  of  the  vertebral,  or  from  the  basilar  artery,  this  cerebellum, 
branch  winds  backwards  round  the  side  of  the  medulla  be- 
tween the  pneumo-gastric  and  spinal  accessory  nerves,  and 

enters  the  median  fissure  of  the  cerebellum.  Directed  on- 
wards along  the  fissure  the  artery  reaches  the  upper  surface 
of  the  small  brain,  and  there  anastomoses  wdth  the  superior 
cerebellar  artery.  A branch  of  this  vessel  ramifies  over  the 

o 


194 


DISSECTION  OF  THE  BKAIN. 


Basilar 

artery. 

Extent  and 


situation. 


Branches : 


transverse 
to  the  pons, 


and  inferior 
cerebellar. 


Superior 

cerebellar. 


Posterior 
cerebral 
artery ; 


under  surface  of  the  cerebellum,  and  ends  externally  by 
anastomosing  with  the  upper  cerebellar  artery.  As  the  vessel 
lies  by  the  side  of  the  aperture  of  the  fourth  ventricle  it  gives 
a small  offset  to  the  choroid  plexus  of  that  cavity. 

The  basilar  artery  is  the  vessel  resulting  from  the  union 
of  the  two  vertebral  arteries.  It  reaches  from  the  lower  to 
the  upper  border  of  the  pons,  and  ends  at  the  last  spot  by 
dividing  into  two  branches  (posterior  cerebral)  for  the  cere- 
brum. The  vessel  touches  the  basilar  process  of  the  occipital 
bone,  from  that  circumstance  receiving  its  name,  and  lies  in 
the  median  groove  of  the  pons.  On  each  side  of,  and  almost 
parallel  to  it  is  the  sixth  nerve. 

Branches.' — Besides  the  terminal  branches,  one  to  each 
side,  mentioned  above,  the  artery  supplies  transverse  offsets 
to  the  pons  and  the  under  part  of  the  cerebellum,  and  a large 
branch  to  the  upper  surface  of  the  cerebellum. 

1.  The  transverse  arteries  of  the  pons  are  four  or  six 
small  twigs,  which  are  named  from  their  direction,  and  are 
distributed  to  the  substance  of  the  pons.  One  of  these  gives 
an  offset  to  the  internal  auditory  meatus  along  the  seventh 
nerve.  Resembling  most  this  set  of  branches  is  the  following 
artery,  the  inferior  cerebellar  (anterior)  : this  arises  from  the 
basilar  trunk,  and  is  directed  outwards  to  the  fore  part  of 
the  under  surface  of  the  cerebellum,  on  which  it  is  dis- 
tributed. 

2.  The  superior  cerebellar  artery  is  derived  from  the 
basilar  so  near  its  termination  that  it  is  often  described  as 
one  of  the  final  branches  of  that  vessel.  Its  destination  is 
to  the  upper  surface  of  the  cerebellum,  to  wdiich  it  is  directed 
backwards  over  the  third  nerve  and  the  crus  cerebri,  but 
parallel  with  the  fourth  nerve.  On  the  upper  surface  of 
the  cerebellum  the  artery  spreads  out  in  branches,  and  its 
ramifications  anastomose  with  the  vessel  of  the  opposite  side, 
and  with  the  inferior  cerebellar  artery.  Some  twigs  of  this 
vessel  enter  the  piece  of  the  pia  mater  (velum  interpositum), 
which  projects  into  the  posterior  part  of  the  cerebrum. 

3.  The  posterior  cerebral  artery  takes  on  each  side  a back- 
ward course,  similar  to  that  of  the  preceding  artery,  but 
separated  from  it  by  the  third  nerve.  The  vessel  is  then 
inclined  to  the  inner  side  of  the  posterior  lobe  of  the  cere- 
brum, and  divides  into  many  branches.  Some  of  these 
supply  the  under  part  of  the  posterior  lobe,  whilst  others 
turn  upwards  on  both  the  outer  and  inner  surfaces  of  the 
back  of  the  hemisphere,  and  anastomose  with  the  other 
cerebral  arteries.  Its  branches  are  the  following  : — 
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a.  Numerous  small  long  branches  leave  it  close  to  its  its  offsets 
origin,  and  enter  the  base  of  the  brain  between  the  crura  are 
cerebri  (posterior  perforated  spot). 

b . Soon  afterwards  the  vessel  is  joined  by  a small  straight  communi- 
branch  (posterior  communicating)  from  the  internal  carotid  cating 
artery. 

c.  Lastly,  it  furnishes  a small  choroid  artery  to  the  fold  and  choroid, 
of  pia  mater  that  projects  into  the  cerebrum  : this  small 

branch  winds  round  the  crus  cerebri,  and  is  transmitted 
between  the  crus  and  the  hemisphere  of  the  cerebrum  to 
the  velum  interpositum  and  the  choroid  plexus. 

From  the  foregoing  examination  of  the  offsets  of  the  Part  of 
vertebral  arteries,  and  of  the  trunk  (basilar)  that  continues  pii^d  byP~ 
them  onwards,  it  appears  that  about  half  the  encephalon — arteries^ 
viz.  the  medulla  oblongata,  the  pons,  the  cerebellum,  and 
the  posterior  third  of  the  cerebrum — receives  its  blood 
through  the  branches  of  the  subclavian  arteries. 

The  internal  carotid  artery  terminates  in  the  great  internal 
brain  by  supplying  branches  to  the  remaining  two  thirds,  or  carotld 
to  the  anterior  and  middle  lobes.  Having  passed  through 
the  space  of  the  cavernous  sinus  (p.  21),  the  vessel  emerges 
on  the  inner  side  of  the  anterior  clinoid  process,  and  divides 
at  the  inner  end  of  the  .fissure  of  Sylvius  into  anterior 
cerebral,  middle  cerebral,  and  posterior  communicating  ends  in 
arteries.  At  the  base  of  the  brain  the  carotid  artery  lies  arteries! 
between  the  second  and  third  nerves,  but  nearest  the 
former. 

Branches. — In  the  skull  the  carotid  artery  supplies  the  Branches, 
ophthalmic  offset,  before  it  ceases  in  the  following  terminal 
branches  to  the  cerebrum. 

1.  The  anterior  cerebral  artery  supplies  the  inner  part  of  Anterior 
the  cerebral  hemisphere.  The  vessel  of  each  side  is  directed  cerebial  and 
forwards  to  the  median  fissure  between  the  halves  of  the 
large  brain  ; and  as  the  two  are  about  to  enter  it,  they  are 
united  by  a short  thick  artery,  the  anterior  communicating,  communi- 
Each  artery  then  runs  forwards  in  the  fissure,  and  bends  artery; 
round  the  anterior  part  of  the  corpus  callosum,  so  as  to  be 
placed  on  the  upper  aspect  in  the  natural  position  of  the 
brain.  Still  continuing  backwards  nearly  to  the  posterior 
extremity  of  the  hemisphere,  the  vessel  gives  off  numerous 
branches,  which  anastomose  with  the  other*  cerebral  arteries. 

It  supplies  other  branches , thus  : — 

a.  Near  its  commencement  the  artery  furnishes  many  its  eff-sets. 
small  branches  to  the  part  of  the  brain  contiguous  to  the 
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inner  end  of  the  fissure  of  Sylvius  (anterior  perforated 
space)  : and  it  distributes  some  branches  to  the  under  part 
of  the  anterior  lobe. 

2.  The  middle  cerebral  artery  is  the  largest  offset  of  the 
internal  carotid,  and  supplies  the  outer  side  of  the  hemi- 
sphere. Passing  outwards  in  the  fissure  of  Sylvius,  the 
artery  divides  into  many  large  branches,  which  issue  at  the 
outer  end  of  that  groove,  and  spreading  over  the  external 
surface  of  the  hemisphere  of  the  cerebrum,  inosculate  with 
the  other  two  cerebral  arteries  at  the  front,  the  back,  and 
the  upper  part  of  the  brain.  Only  a few  fine  offsets  require 
notice  : 

a.  A set  of  small  branches  arises  at  the  inner  end  of  the 
fissure  of  Sylvius,  and  enters  the  cerebral  substance  through 
the  part  called  substantia  perforata  antica. 

3.  The  posterior  communicating  artery  is  a small  twig  which 
is  directed  backwards  parallel  to  and  on  the  inner  side  of 
the  third  nerve,  to  join  the  posterior  cerebral  artery  (of  the 
basilar)  near  the  pons. 

4.  The  choroid  artery  (anterior)  is  small  in  size,  and 
arises  either  from  the  trunk  of  the  carotid,  or  from  the 
middle  cerebral  artery.  It  passes  backwards  on  the  outer 
side  of  the  preceding,  and  finds  its  way  between  the  hemi- 
sphere and  the  crus  cerebri  to  the  choroid  plexus  of  the 
lateral  ventricle. 

Circle  of  Willis. — The  arteries  at  the  under  part  or  base 
of  the  brain  are  united  freely  both  on  their  own  side  and 
across  the  middle  line,  and  give  rise  to  an  arterial  anasto- 
mosis, to  which  the  term  circle  of  Willis  has  been  applied. 
On  each  side  this  circle  is  formed  by  the  trunk  of  the 
internal  carotid  giving  forwards  the  anterior  cerebral,  and 
backwards  the  posterior  communicating  artery.  In  front  it 
is  constructed  by  the  converging  anterior  cerebral,  and  the 
anterior  communicating  artery.  And  behind  is  the  bifurca- 
tion of  the  basilar  trunk  into  the  two  posterior  cerebral 
arteries.  In  the  area  of  the  circle  lie  the  several  parts  of 
the  brain  corresponding  with  the  floor  of  the  third  ventricle. 
The  complete  inosculation  between  the  cranial  vessels  in  the 
circle  of  Willis  allows  at  all  times  a free  circulation  of  blood 
through  the  brain,  even  though  a large  vessel  on  one  side 
should  be  obstructed. 

The  veins  of  the  brain  enter  the  sinuses  of  the  dura 
mater,  instead  of  uniting  into  trunks  as  companions  to  the 
arteries. 

Dissection. — The  pia  mater  and  the  vessels  are  now  to  be 
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stripped  from  the  brain,  and  the  origin  of  the  cranial  nerves 
is  to  be  defined.  Over  the  greater  part  of  the  cerebrum,  the 
pons,  and  the  medulla,  the  pia  mater  can  be  detached  with 
tolerable  facility  by  using  two  pairs  of  forceps  ; but  over  the 
cerebellum  the  membrane  adheres  so  closely  that  it  will 
require  some  care  to  remove  it  without  tearing  the  substance 
of  the  brain.  In  clearing  out  the  fissure  between  the  halves 
of  the  cerebellum  on  the  under  surface,  the  membrane  that  moving  pia 
bounds  on  each  side  the  opening  of  the  fourth  ventricle  will  mater- 
probably  be  taken  away.  The  student  should  therefore 
observe  now  the  position  and  size  of  that  opening  between 
the  back  of  the  medulla  oblongata  and  the  inferior  vermi- 
form process.  When  the  surface  has  been  cleaned,  the 
brain  is  to  be  replaced  in  the  spirit  till  it  is  hardened. 


Section  II. 

ORIGIN  OF  THE  CRANIAL  NERVES. 

The  cranial  nerves  take  origin  from  the  encephalon,  with  Origin 
one  exception  (spinal  accessory),  and  pass  from  it  through 
apertures  in  the  skull. 

The  origin  of  a nerve  is  not  determined  by  the  place  at  is  apparent 
which  it  appears  on  the  surface  of  the  brain,  for  fibres  or  and  reaL 
roots  may  be  traced  deeply  into  the  nervous  substance. 

Each  nerve  has  therefore  a superficial  or  apparent,  and  a 
deep  or  real  origin  in  the  encephalon. 

Respecting  the  superficial  attachment  to  the  brain  there 
cannot  be  any  doubt  ; but  respecting  the  deep  origin  there 
is  much  difference  of  opinion,  in  consequence  of  the  difficulty 
of  tracing  the  roots.  When  the  roots  are  followed  into  the  Real  enters 
encephalon,  they  are  found  to  be  connected  with  masses  0f  &iay  mattei- 
gray  substance,  which  are  looked  upon  as  nerve  nuclei,  or 
ganglia  of  origin. 

The  cranial  nerves  may  be  regarded  either  as  nine  or  Classifica- 
twelve  pairs,  according  to  the  mode  of  classifying  them. 

pairs. 

Those  anatomists,  who  take  the  smaller  number  after  the  example 
of  Willis,  include  in  one  nerve  all  the  trunks  contained  in  the  same 
aperture  of  the  skull  : as  in  the  case  of  the  eighth  nerve,  which 
consists  of  three  trunks  in  the  foramen  jugulare.  But  those  who 
are  disposed  with  Sommerring  to  enumerate  twelve  nerves,  consider 
each  of  the  three  trunks  of  the  eighth  nerve  before  mentioned,  and 
in  like  manner  all  the  other  trunks  issuing  from  the  encephalon,  to 
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constitute  a separate  cranial  nerve,  notwithstanding  that  it  may  he 
combined  with  others  in  its  foramen  of  exit. 

The  several  nerves  may  be  designated  first,  second,  third, 
and  so  forth  : this  numerical  mode  of  naming  applies  to  all, 
and  is  the  one  generally  used. 

But  a second  name  has  been  given  to  a few  nerves  from 
the  parts  to  which  they  are  supplied  ; as  instances  of  this 
the  terms  hypo-glossal,  pneumo-gastric,  may  be  taken.  And 
a different  appellation  is  given  to  others,  in  consequence  of 
the  function  conferred  on  the  part  to  which  they  are  dis- 
tributed, as  the  terms  auditory  and  olfactory  express.  In 
this  way  two  names  may  be  employed,  almost  indifferently, 
in  referring  to  a nerve  : — one  being  numerical,  the  other  local 
or  functional,  as  is  exemplified  below. 

The  first  or  olfactory  nerve  (olfactory  process)  (fig. 
35,  *)  is  very  soft  and  pulpy,  being  destitute  of  a neuri- 
lemma ; and  it  may  be  considered  an  advanced  part  of  the 
brain,  for  it  has  both  gray  substance  and  white  fibres  in  its 
composition,  like  the  cerebrum. 

The  olfactory  process  is  a flat-looking  band,  wider  at 
each  end  than  in  the  middle,  which  is  lodged  in  a sulcus  on 
the  under  aspect  of  the  anterior  lobe  of  the  cerebrum,  and 
is  kept  in  position  by  the  reflection  of  the  arachnoid  mem- 
brane over  it.  When  the  so-called  nerve  is  raised  from  its 
sulcus,  it  is  seen  to  be  prismatic  in  form,  the  apex  of  the 
prism  being  directed  downwards  (in  this  position). 

Anteriorly  the  nervous  substance  swells  into  the  olfactory 
bulb , — a mass  of  gray  matter,  which  rests  on  the  ethmoid  bone, 
and  distributes  nerves  to  the  nose.  Posteriorly  the  olfactory 
process  is  connected  to  the  cerebrum  by  three  roots  of  origin, 
external,  internal,  and  middle. 

The  external  or  long  root  is  a slender  white  band,  which 
is  directed  backwards  along  the  outer  part  of  the  anterior 
perforated  space,  and  across  the  fissure  of  Sylvius,  and  dis- 
appears by  sinking  into  the  substance  of  the  middle  lobe  of 
the  cerebrum. 

The  internal  or  short  root , not  always  visible,  is  also  white 
and  delicate,  and  comes  from  the  inner  part  of  the  anterior 
lobe  of  the  cerebrum. 

The  middle  or  gray  root  is  connected  with  the  gray  matter 
on  the  surface  of  the  cerebrum  by  means  of  a conical  eleva- 
tion at  the  posterior  part  of  the  sulcus  which  lodges  the  nerve. 

Deep  origin. — The  external  root  is  said  to  be  connected  with  one 
of  the  convolutions  of  the  island  of  Reil.  The  inner  root  joins  a 
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band  of  white  fibres  connected  with  a convolution  (gyrus  fornicatus) 
to  be  afterwards  examined.  And  the  middle  root,  continuous  with 
the  gray  matter  of  the  convolutions,  contains  white  fibres  which 
enter  the  corpus  striatum. 

The  second  or  optic  nerve  (fig.  35,  2)  is  the  largest  of  Optic  nerve, 
the  cranial  nerves,  except  the  fifth,  and  appears  as  a flat 
band  on  the  crus  cerebri.  Anteriorly  the  nerves  of  oppo- 
site sides  are  united  in  a commissure . The  part  of  the  part  called 

nerve  posterior  to  the  commissure  is  named  optic  tract ; but  tract> 
the  part  beyond  the  commissural  union,  which  is  round  and 
firm  and  invested  by  a neurilemmar  sheath  of  dura  mater,  is 
called  optic  nerve.  The  destination  of  the  nerve  is  to  the  part  nerve, 
eyeball. 

The  tract,  u,  is  the  flattened  part  of  the  nerve  winding  Tract  of  the 
round  the  peduncle  of  the  cerebrum,  which  is  destitute  of  nerve- 
neurilemma.  In  front  it  ends  in  the  commissure,  and 
behind  it  splits  into  two  parts 
at  its  attachment  to  the  brain. 

As  the  tract  reaches  forwards 
it  crosses  the  crus  cerebri,  to 
which  it  is  attached  by  its 
outer  or  anterior  edge  ; and 
in  front  of  the  crus  it  is  placed 
between  the  substantia  per- 
forata antica  on  the  outside, 
and  the  tuber  cinereum  on 
the  inside,  but  whether  it  re- 
ceives filaments  from  the  lat- 
ter is  uncertain. 

The  commissure  (chiasma) 
of  the  optic  nerves,  c,  is  some- 
what of  a square  shape,  and 
lies  on  the  olivary  eminence 
of  the  sphenoid  bone,  within 
the  circle  of  Willis.  It  is 
placed  in  front  of  the  tuber 
cinereum  ; and  passing  be- 
neath it  (in  this  position  of 
the  brain)  is  the  thin  lamina 
cinerea.  In  the  commissure 
there  is  a partial  crossing  of 

this  manner  : — the  outer  fibres^of  each  tract,  few  in  number,  JSre! 

* The  superficial  attachment  of  several  of  the  cranial  nerves  (Bell). — 

1.  Spinal  nerves.  2.  Optic  nerve.  3.  Third  nerve.  4.  Fourth  nerve. 

5.  Fifth  nerve.  6.  Sixth  nerve.  7.  Seventh  nerve.  8.  Eighth  nerve. 

9.  Ninth  nerve. 
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are  continued  straight  to  the  eyeball  of  the  same  side  ; but 
the  greater  part  of  the  others  decussate, — those  of  the 
right  nerve  being  continued  to  the  left  side,  and  vice  versa , 
so  as  to  enter  the  opposite  eye.  At  the  front  and 
back  of  the  commissure  are  some  transverse  fibres  : — the 
posterior  are  continued  through  the  optic  tracts  back  to 
the  brain,  without  entering  the  eyes  ; and  the  anterior  are 
prolonged  to  the  eyeballs,  through  the  part  of  the  nerve  in 
front  of  the  commissure,  but  have  not  any  connection  with 
the  brain. 

The  origin  of  the  nerve  will  be  afterwards  seen  to  come 
from  two  of  the  corpora  quadrigemina  (nates  and  testis  of 
one  side),  and  from  the  optic  thalamus  and  the  corpora 
geniculata. 

The  thtrd  nerve  (fig.  30,  3),  muscular  nerve  of  the  eye- 
ball, is  round  and  firm,  and  is  attached  to  the  inner  surface 
of  the  cerebral  peduncle,  near  the  locus  perforatus,  and 
close  in  front  of  the  pons  Varolii. 

Deep  origin. — The  deep  origin  is  uncertain.  According  to 
Stilling,*  the  fibres  of  the  nerve  pierce  the  peduncle,  passing 
through  the  locus  niger,  and  enter  a mass  of  gray  substance  in  the 
floor  of  the  aqueduct  of  Sylvius. 

The  fourth  or  trochlear  nerve  (fig.  30, 4)  cannot  be 
followed  backwards  at  present  to  its  origin.  It  is  the 
smallest  of  the  cranial  nerves,  and  springs  from  the  valve 
of  Vieussens  over  the  fourth  ventricle.  The  nerve  appears 
between  the  cerebrum  and  the  cerebellum,  on  the  side  of  the 
crus  cerebri  (fig.  35,  4),  and  is  then  directed  forwards  to 
enter  an  aperture  in  the  tentorium  cerebelli  near  the  posterior 
clinoid  process. 

Deep  origin. — In  entering  the  valve  of  Vieussens,  the  nerves  of 
opposite  sides  cross.  Each  then  divides  into  two  parts  : the  anterior 
enters  a nucleus  of  gray  matter  on  the  side  of  the  aqueduct  of 
Sylvius  ; the  posterior  joins  a nucleus  (upper  trigeminal)  near  the 
top  of  the  fourth  ventricle,  and  in  front  of  the  prolongation  of  the 
gray  matter  of  the  locus  cseruleus  (Stilling). 

The  fifth  or  trigeminal  nerve  is  the  largest  cranial 
nerve,  and  consists  of  two  parts,  large  and  small.  This 
nerve  resembles  a spinal  nerve  in  possessing  two  roots, 
ganglionic  or  sensory,  and  a ganglionic  or  motor,  which  are 
blended  in  part  beyond  the  ganglion. 

The  nerve  is  attached  to  the  side  of  the  pons  Varolii, 
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nearer  the  upper  than  the  lower  border  (fig.  30,  5).  The 
small  or  aganglionic  root  is  highest,  and  is  separated  from 
the  other  by  two  or  three  of  the  transverse  fibres  of  the 
pons.  Both  roots  pass  outwards  through  an  aperture  in  the 
dura  mater,  above  the  petrous  part  of  the  temporal  bone, 
and  are  blended  in  the  peculiar  manner  stated  in  p.  19. 

Both  roots  penetrate  the  fibres  of  the  pons,  and  are  near  floor  of 
connected  with  nuclei  near  the  floor  of  the  fourth  ventricle.  triSe; Ven~ 

Deep  origin . — The  large  root  divides  into  two  parts  near  the  mass  beginning 
of  gray  matter  called  locus  caeruleus  (p.  248).  One  of  these  bends  larg6 
downwards  to  the  restiform  body.  The  other,  which  is  smaller,  ' 
arises  from  the  locus  cserulens,  and  from  the  gray  matter  near  it 
(upper  trigeminal  nucleus)  which  the  lower  part  of  the  trochlear 
nerve  enters  ; from  the  gray  substance  in  the  floor  of  the  fourth 
ventricle,  near  the  hypoglossal  nucleus  ; and  from  a deeper  nucleus, 
lower  trigeminal , opposite  the  lower  border  of  the  pons,  within  the 
fasciculus  teres  or  the  fibres  continued  from  the  lateral  tract  of  the 
medulla  (Stilling). 

The  small  root  begins  with  the  fourth  nerve  in  the  upper  tri-  and  of  small. 
geminal  nucleus,  which  is  in  front  of  the  prolongation  upwards 
from  the  locus  cseruleus,  and  anterior  to  the  floor  of  the  fourth 
ventricle  (Stilling). 

The  sixth  nerve  (fig.  30,  6),  abducent  nerve  of  the  eye-  Origin  of 
ball,  springs  from  the  pyramidal  body  close  to  the  pons,  and  slxth  nerve> 
by  a second  band  from  the  lower  part  of  the  pons. 

Deep  origin. — The  fibres  of  the  nerve  bend  backwards,  through  the  from  fourth 
medulla  oblongata,  to  a nucleus  in  the  floor  of  the  fourth  ventricle,  ventricle* 
whose  position  is  on  the  outer  part  of  the  fasciculus  teres,  and 
close  behind  the  anterior  fossa  (Stilling).  See  Anatomy  of  the 
Fourth  Ventricle  (p.  249). 

The  SEVENTH  CRANIAL  NERVE  (Willis)  (fig.  30,  ')  appears  Seventh 
at  the  lower  border  of  the  pons  near  the  restiform  body.  j^partl 
It  consists  of  two  distinct  trunks,  facial  and  auditory  ; the 
former  being  the  motor  nerve  of  the  face,  and  the  latter  the 
special  nerve  for  the  organ  of  hearing. 

The  facial  nerve  (portio  dura,  seventh  nerve  Sommerring)  Origin  of  the 
(fig.  35,  7)  is  firm  and  round,  and  smaller  than  the  auditory,  facial- 
internal  to  which  it  is  placed.  It  issues  from  the  lateral 
tract  of  the  medulla,  close  to  the  pons,  and  is  connected 
with  the  lower  border  of  the  pons. 

The  facial  nerve  receives  a small  accessory  band  of  fibres  Small  acces- 
from  the  same  part  of  the  medulla  (intermediate  portion  of  sory  Piece- 
Wrisberg),  which  is  intermediate  between  it  and  the  auditory ; 
it  is  then  applied  to  the  auditory  nerve,  with  which  it  enters 
the  internal  meatus. 

The  auditory  nerve  (portio  mollis,  eighth  nerve,  Sommer-  Auditory 

part. 
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ring)  (fig.  35,  7')  has  a surface  attachment  to  the  floor  of  the 
fourth  ventricle  and  the  restiform  body.  The  nerve  is  very 
soft,  for  it  obtains  its  neurilemma,  and  therewith  its  con- 
sistence, only  in  the  meatus  auditorius. 

Deep  origin. — The  facial  nerve  penetrates  to  the  floor  of  the 
fourth  ventricle,  and  arises  from  the  same  nucleus  as  the  sixth 
nerve  which  it  joins  (Clarke*). 

The  fasciculus  of  the  root  of  the  auditory  nerve  which  reaches  the 
floor  of  the  fourth  ventricle,  bends  backwards  over  the  restiform 
body  to  the  auditory  nucleus  ; and  some  arciform  fibres  out  of  the 
median  sulcus  are  joined  with  this  part  of  the  root.  The  other 
fasciculus  pierces  the  restiform  body,  and  takes  origin  from  a 
network  connected  with  the  outer  part  of  the  posterior  pyramid 
(Clarke). 

The  eighth  cranial  nerve  (Willis)  (fig.  30,  8)  is  placed 
along  the  side  of  the  medulla  oblongata,  and  consists  of  three 
distinct  trunks,  glosso-pharyngeal,  pneumo-gastric,  and 
spinal  accessory  : the  names  of  the  first  two  indicate  their 
destination,  and  the  last,  besides  being  accessory  to  the 
pneumo-gastric,  supplies  some  muscles. 

a.  The  glosso-pharyngeal  nerve  (ninth  nerve,  Sommerring) 
(fig.  35,  8)  is  the  smallest  of  the  three,  and  is  situate  highest. 
Its  apparent  origin  is  by  three  or  more  fibrils,  which  pene- 
trate the  lateral  tract  of  the  medulla  close  to  the  facial 
nerve. 

h.  The  pneumo-gastric  or  vagus  (tenth  nerve,  Sommerring) 
(fig.  35, s')  is  connected  with  the  lateral  tract  of  the  medulla, 
below  the  glosso-pharyngeal  nerve,  by  a series  of  filaments, 
which  are  collected  at  first  into  bundles,  but  are  finally 
gathered  into  one  flat  band. 

c.  The  spinal  accessory  nerve  (eleventh  nerve,  Sommer- 
ring) (fig.  35,  8")  consists  of  two  parts — accessory  to  the 
vagus,  and  spinal. 

The  accessory  part  is  of  small  size,  and  arises  by  fine 
filaments  in  a line  with  the  roots  of  the  vagus,  as  low  as  the 
first  cervical  nerve.  Finally  this  fasciculus  throws  itself  into 
the  pneumo-gastric  nerve  outside  the  skull.  (See  p.  119.) 

The  spinal  part  is  firm  and  round,  like  the  third  or  the 
sixth  nerve,  but  only  a small  piece  of  it  can  be  seen.  It 
arises  by  a number  of  fine  filaments  from  the  lateral  surface 
or  column  of  the  spinal  cord,  as  low  as  the  sixth  cervical 
nerve  ; the  lowest  roots  are  attached  near  the  lateral  fissure 
and  the  posterior  roots  of  the  nerves,  whilst  the  highest  are 

* On  the  Structure  of  the  Medulla  Oblongata,  by  J.  Lockhart  Clarke, 
F.R.S.  in  the  Philosophical  Transactions  for  1858,  part  i. 
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attached  irregularly  and  at  a distance  from  the  fissure.  As 
the  nerve  ascends  along  the  side  of  the  cord  it  lies  between 
the  ligamentum  denticulatum  and  the  posterior  roots  of  the 
spinal  nerves,  with  the  upper  of  which  it  may  be  sometimes 
connected  ; and  it  finally  enters  the  skull  by  the  foramen 
magnum. 

All  three  nerves  converge  to  a spot  below  the  crus  cerebelli,  f^thTskuff 
where  they  rest  on  a small  lobe  of  the  cerebellum  (flocculus) t 
From  that  spot  they  are  directed  outwards  to  the  foramen 
jugulare  (p.  20). 

The  fibrils  of  the  nerves  pierce  the  medulla  ; and  each  The  deep 
nerve,  except  the  spinal  part  of  the  last,  takes  origin  from  a origm’ 
special  nucleus  at  the  back  of  the  medulla  oblongata,  and 
near  the  lower  angle  of  the  fourth  ventricle.  (See  p.  249.) 


Deep  origin. — The  glosso-pharyngeal  penetrates  as  far  as  the  Deep  origin 
vagus  nucleus,  where  it  ends  in  fibres  : some  of  these  enter  the 
vagus  nucleus,  others  join  the  auditory  nucleus,  and  the  rest  are 
directed  inwards  towards  the  raphe , which  they  are  supposed  to 
join. 

The  vagus  nerve  arises  in  a special  nucleus,  but  some  fibres  are 
directed  inwards  through  a part  of  the  hypoglossal  nucleus,  and 
mingle  with  fibres  of  the  hypoglossal  nerve. 

The  accessory  part  of  the  spinal  accessory  nerve  is  transmitted  to 
a special  nucleus  below  that  of  the  vagus,  but  some  fibres  are 
directed  forwards  and  inwards  in  front  of  the  hypoglossal  nucleus 
to  decussate  across  the  middle  line  with  its  fellow.  The  roots  of 
the  spinal  part  of  the  nerve,  piercing  the  lateral  column  of  the  cord, 
pass  through  a collection  of  cells  on  the  outer  border  of  the  gray 
crescent  in  the  interior  (a  continuation  upwards  of  the  tractus 
intermedio-lateralis)  in  their  course  to  the  anterior  cornu  of  the 
crescent  (Clarke). 


i of  glosso- 
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The  ninth  or  hypoglossal  nerve  of  Willis  (twelfth  Ninth 
nerve,  Sommerring)  (fig.  30,  9)  is  placed  on  the  front  of  the 
medulla  oblongata,  and  issues  by  a series  of  filaments  from 
the  sulcus  between  the  pyramidal  and  olivary  bodies,  in  a 
line  with  the  anterior  roots  of  the  spinal  nerves. 

The  filaments  of  origin  unite  into  two  bundles,  which 
pierce  separately  the  dura  mater,  and  do  not  blend  together 
till  they  are  outside  the  cranial  aperture. 


Deep  origin. — The  filaments  of  this  nerve  are  traced  through  the  Deep  origin 
corpus  olivare  to  a nucleus  below  the  level  of  the  fourth  ventricle  from  fourth 
and  in  front  of  the  canal  of  the  cord,  which  they  enter ; but  some  ventnc  e- 
join  the  nucleus  of  the  accessory  nerve,  and  others  bend  inwards  to 
decussate  through  the  raphe  with  the  nerve  of  the  opposite  side 
(Clarke). 
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Section  III. 

MEDULLA  OBLONGATA  AND  PONS  VAROLII. 

The  medulla  oblongata  and  the  pons  are  interposed  between 
the  spinal  cord  and  the  brain  proper.  In  these  bodies  the 
constituents  of  the  cord  are  re-arranged,  and  increased  in 
volume  before  they  enter  the  cerebrum  and  the  cerebellum. 

Directions. — On  a single  brain  the  student  may  ascertain 
nearly  all  the  anatomy  of  the  parts  composing  the  medulla 
and  the  pons  ; but  if  he  can  procure  one  hardened  specimen 
of  the  medulla  and  the  pons  united,  and  another  of  a vertical 
section  through  those  bodies,  his  knowledge  will  be  much 
more  perfect. 

Position. — The  brain  is  to  remain  in  the  position  in  which 
it  was  placed  during  the  examination  of  the  nerves  and  the 
vessels. 

The  medulla,  oblongata  is  the  upper  dilated  part  of  the 
spinal  cord  which  is  contained  in  the  cranium  (fig.  31).  Its 

Fig.  31.* 


* Anterior  view  of  the  medulla  oblongata  and  pons  (Quain’s 
Anatomy),  a.  Anterior  pyramid.  6.  The  decussation,  c.  Olivary 
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limit  is  the  lower  border  of  the  pons  in  one  direction,  and  Situation 
the  level  of  the  upper  margin  of  the  atlas  in  the  opposite 
direction.  This  part  of  the  cord  is  pyramidal  in  form,  and  and  form, 
measures  about  one  inch  and  a quarter  in  length,  half  an 
inch  in  thickness,  and  three  quarters  of  an  inch  in  breadth  at 


its  widest  part. 

The  larger  part  or  the  base  of  the  medulla  joins  the  pons,  Base, 
the  transverse  fibres  of  the  latter  marking  its  limit ; and  the 
apex  is  blended  with  the  spinal  cord  at  the  spot  before  men-  Apex, 
tioned.  The  anterior  surface  is  irregularly  convex,  and  is  in  Surfaces 
contact  with  the  hollowed  basilar  process  of  the  occipital  bone . 

The  opposite  surface  is  somewhat  excavated  superiorly,  where 
it  forms  the  floor  of  the  fourth  ventricle,  and  rests  in  the 
fissure  between  the  halves  of  the  cerebellum.  On  the  poste- 
rior aspect  there  are  not  any  cross  fibres  of  the  pons,  as  in 
front,  to  mark  the  extent  of  the  medulla. 

The  medulla  oblongata  is  divided  into  halves  by  a median  Division, 
fissure  in  front  and  behind.  The  fissures  are  in  a line  with  fissures, 
those  along  the  cord,  and  their  extent  is  influenced  by  the 
cross  fibres  before  alluded  to  on  the  surface  ; for  whilst  the 
anterior  one  ceases  at  the  pons  in  a dilated  part  (foramen 
caecum),  the  posterior  is  prolonged  behind  the  pons,  and 
into  the  groove  in  the  fi  oor  of  the  fourth  ventricle . 

Each  half  of  the  medulla  is  constituted  of  the  three  segments  components 
of  the  spinal  cord,  which  are  continued  into  it  ; and  indi-  of  each  half 
cations  of  these  are  still  to  be  seen  on  the  surface,  though 
the  names  are  changed,  and  the  fibres  differently  arranged. 

Thus  at  the  middle  line  in  front  is  the  anterior  pyramid 
corresponding  with  the  anterior  column  ; at  the  middle  line 
behind  is  the  restiform  body  with  its  pyramidal  part,  continu- 
ous with  the  posterior  column  ; and  between  these  are  the 
fibres  of  the  lateral  tract,  with  an  oval  projecting  body 
(corpus  olivare)  on  their  exterior. 

a.  The  anterior  pyramid  (fig.  31,  a)  is  the  most  internal  Anterior 
eminence,  and  receives  its  name  from  its  position  and  form.  EfoTunter- 
Situate  on  the  side  of  the  median  fissure,  it  is  internal  to  the  ual 
olivary  body,  from  which  it  is  separated  by  a slight  groove. 

Interiorly  the  pyramid  is  continuous  with  the  anterior  column 
of  the  cord  ( g ),  and  internally  it  is  connected  with  some  and  is  joined 
decussating  fibres  from  the  opposite  side  across  the  anterior  !uter~nally 


median  fissure  (decussation  of  the  pyramids)  ( b ).  Enlarging 
as  it  ascends,  this  body  enters  the  pons,  but,  before  disap- 


by  fibres. 


body.  d.  Eesti form  body.  e.  Arciform  fibres.  /.  Fibres  to  the  resti- 
form body  from  anterior  pyramid,  g.  Anterior  column,  h.  Lateral 
column,  i and  p.  Fibres  of  the  pons  (superficial). 
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pearing  beneath,  the  transverse  fibres,  it  is  somewhat  con- 
stricted and  rounded. 

b.  Lateral  tract  and  olivary  body. — The  lateral  tract 
(funiculus  lateralis)  (fig.  31,  h),  continuous  with  the  part  of 
the  cord  between  the  attachment  of  the  roots  of  the  nerves 
(lateral  column),  fills  the  interval  between  the  anterior 
pyramid  and  the  restiform  body  ; but  its  width  at  the 
surface  is  not  the  same  throughout.  Opposite  the  lower  part 
of  the  medulla  oblongata,  its  surface  width  is  equal  to  that 
of  the  other  constituent  bodies  before  and  behind  it  ; but 
near  the  pons  the  width  is  diminished,  so  that  the  lateral 
tract  occupies  on  the  surface  only  the  hollow  between  the 
outer  side  of  the  corpus  olivare  and  the  restiform  body.  Its 
direction  also  is  not  vertical,  for  it  is  inclined  inwards  towards 
the  middle  line  abo  ve,  as  if  it  was  pushed  out  of  the  perpen- 
dicular by  the  projecting  olivary  body. 

The  olivary  body  (corpus  olivare)  (fig.  31,  c),  is  the  oval 
projection  close  to  the  anterior  pyramid.  A shallow  groove 
separates  it  from  the  pyramid,  and  a deeper  and  wider  one 
is  between  it  and  the  restiform  body.  This  eminence  is 
shorter  than  the  pyramid,  and  does  not  reach  to  the  pons. 
Its  upper  end  is  most  prominent  ; and  arching  round  the 
lower  end  and  over  the  surface  are  some  white  fibres  (fibrse 
arciformes). 

The  segment  here  called  lateral  tract  is  divided  into  three 
parts  by  Mr.  Clarke,  which  have  the  following  order  from 
before  back  : — First,  the  olivary  column  (fig.  34,  6),  which 
surrounds  the  corpus  olivare  ; then  the  lateral  column  (fig. 
34,  c)  : and  close  to  the  restiform  body,  the  gray  cornu  or 
column  ( t ),  a streak  of  gray  matter. 

c.  Bestiform  body  and  posterior  pyramid.- — The  restiform 
body  (restis,  a rope)  (fig.  31,  d)  forms  the  largest  prominence 
on  the  half  of  the  medulla  oblongata,  and  cannot  be  seen 
satisfactorily  except  on  a distinct  preparation.  This  body 
is  posterior  to  the  lateral  tract,  and  projects  laterally,  so  as 
to  give  the  greater  width  to  the  upper  part  of  the  medulla 
oblongata.  The  restiform  swelling  is  continuous  interiorly 
with  the  posterior  column  of  the  spinal  cord  ; and  superiorly 
it  appears  to  be  continued  into  the  pons,  like  the  other  seg- 
ments of  the  medulla  oblongata,  but  the  disposition  of  its 
fibres  at  this  spot  will  be  subsequently  referred  to.  Below 

. the  level  of  the  olivary  body  it  is  divided  into  two  parts  by 
a distinct  groove  behind  ; one  of  these,  the  smaller  and 
posterior  of  the  two,  is  the  funiculus  gracilis,  or  the  posterior 
pyramid  ; and  the  anterior  and  larger  part  has  been  named 
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funiculus  cuneatus  (Burdach).  Between  the  restiform  bodies 
is  the  space  of  the  fourth  ventricle  at  the  back  of  the 
medulla.  The  posterior  pyramid  (funic,  gracilis)  is  a con-  Posterior 
tinuation  of  that  part  of  the  spinal  cord  which  is  close  to  closed 1S 
the  posterior  median  fissure.  By  drawing  forwards  the  interior 
medulla,  or  using  a separate  piece  of  hardened  medulla,  the  fissure, 
pyramid  will  be  seen  to  be  slightly  enlarged  (clava)  at  the 
apex  of  the  fourth  ventricle,  where  the  restiform  bodies 
diverge,  and  then  to  become  gradually  indistinct  along  the 
inner,  part  of  the  corpus  restiforme. 

A little  higher  than  the  lower  end  of  the  fourth  ventricle  is  a Taenia 
thin  lamina  of  nervous  substance  on  each  side  (tsenia,  ligula),  of  pyramid, 
which  is  about  a line  in  width,  and  forms  part  of  the  roof  of 
the  fourth  ventricle  ; this  membranous  piece  is  attached  by  one 
edge  to  the  hinder  part  of  the  restiform  body,  but  is  free  by  the 
other,  where  it  is  connected  with  the  vascular  fold  of  the  ventricle. 


Structure. — The  components  of  the  spinal  cord,  viz. 
anterior,  middle,  and  posterior  columns,  are  continued  into 
the  lower  part  of  the  medulla  oblongata,  where  at  first  they 
can  be  recognised  ; but  they  soon  become  mixed  together, 
and  have  an  arrangement  different  from  that  of  the  cord. 

Dissection. — In  the  pyramid  two  sets  of  fibres  have  to  be 
shown, — one  from  the  same,  and  one  from  the  opposite 
side  of  the  cord.  The  fibres  from  the  opposite  half  of  the 
cord  will  appear  in  the  median  fissure,  when  the  pyramids 
are  gently  drawn  from  one  another,  where  they  are  named 
the  decussating  fibres  ; and  to  lay  these  bare  more  com- 
pletely, the  small  part  of  the  anterior  column  of  the  cord  on 
their  side,  which  remains  below  the  cross  fibres  (for  the  cord 
has  been  cut  through  near  these),  may  be  forcibly  turned 
outwards.  The  fibres  to  the  pyramid  from  the  same  half  of 
the  cord  will  be  demonstrated  by  everting  the  anterior 
column  below  the  decussation,  as  on  the  other  side. 

The  anterior  pyramid  (fig.  32,  b)  receives  fibres,  in- 
teriorly, from  the  anterior  column  of  the  cord  of  its  own 
side,  and,  internally,  from  the  lateral  column  and  the  oppo- 
site half  of  the  cord.  The  inner  set  of  fibres  are  deep  at 
their  origin,  but  they  become  superficial  in  the  median 
fissure,  and  are  then  directed  upwards,  close  to  that  fissure, 
joining  the  fibres  continued  from  the  anterior  column  ; and 
as  the  inner  fibres  of  each  pyramid  are  derived  from  the 
opposite  side,  they  cross  each  other  in  the  anterior  median 
fissure  of  the  spinal  cord  : — thus  they  form  the  decussation 
of  the  pyramids. 

The  pyramid  is  continued  into  both  the  cerebrum  and 
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Olivary- 

body 


cerebellum.  Its  fibres  are  white  and  longitudinal,  and  are 
collected  into  a bundle  of  a prismatic  form.  Superiorly 
most  of  the  fibres  enter  the  pons  (fig.  32),  to  reach  the 
cerebrum,  but  two  offsets  proceed  from  the  outer  side  : — 
One  is  very  small  and  superficial,  and  is  directed  below  the 

Fig.  32.* 


corpus  olivare  to  the  restiform  body  and  the  cerebellum 
(fig.  31,  /);  the  other  blends  with  the  fibres  of  the  lateral 
tract,  and  invests  the  olivary  body  so  as  to  be  thickest  on 
the  sides,  and  enters  the  pons  as  the  oh  vary  fasciculus,  or 
the  fillet. 

The  olivary  body , and  its  fillet  (fig.  33,  d , and  c). — "When 
Fig.  33.+ 


the  olivary  body  has  been  sliced  obliquely,  it  will  be  seen 

* Structure  of  the  medulla  and  pons  (Arnold).  — b.  Anterior  pyramids. 
x.  The  decussating  fibres  from  the  left  half  of  the  cord,  c andd.  Fibres 
of  the  lateral  column  and  the  olivary  body,  m and  m'.  Superficial  and 
deep  transverse  fibres  of  the  pons.  n.  Inferior  peduncle  of  the  cere- 
bellum, continuous  with  the  restiform  body. 

+ Structure  of  the  pons  and  the  cerebellum  (Arnold). — c.  Olivary 
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to  consist  of  a thin  wavy  yellowish  layer  of  gray  substance 
surrounding  a centre  or  nucleus  of  whitish  matter.  The 
zigzag  bounding  layer  is  named  corpus  dentatum.  It  is  an  incom- 
forms  a thin  capsule  or  bag,  which  is  convoluted,  and  is  openbe- 
placed  obliquely  with  the  dilated  part  towards  the  surface,  hiud" 
and  the  narrowed  part  or  neck  open  and  directed  backwards 
near  the  raphe.  A transverse  commissural  part  unites  the  ^ 

olivary  bodies  across  the  middle  line,  as  is  seen  in  fig.  34,  g , commissure, 
where  it  blends  with  the  raphe,  and  is  close  to  the  anterior 
median  sulcus  (Clarke). 

Structure. — The  bounding  layer  (fig.  34)  is  about  -Ay  of  ^uc^re  of 
an  inch  thick,  and  consists  of  small  nucleated  and  ramified  layer, 
nerve  cells,  which  give  origin  to  fibres.*  Longitudinal  ithaslongi- 
fibres,  continuous  with  the  lateral  column,  surround  and 
pass  through  the  gray  layer  (Clarke)  ; and  numerous  trans-  and  trans- 
verse fibres  of  the  arciform  system  pass  by  and  through  it  veise  A "es‘ 
(fig.  34  h). 

A band  of  fibres  issues  from  the  nucleus  through  the  Inner  fibrcs 
aperture  in  the  neck  of  the  capsule,  and  enters  the  trans-  J 
verse  olivary  commissure  (Clarke)  (fig.  34,  g)  ; whilst  other  the  commis- 
fibres  from  the  front  and  outer  part  of  the  sac  unite  with  suie’ 
the  longitudinal  fibres  around  the  corpus  olivare,  and  form  and  assist  to 
the  olivary  fasciculus  or  the  fillet  which  ascends  to  the  jmetm  1 
cerebrum  (fig.  33,  c). 

Dissection. — For  the  purpose  of  seeing  the  arrangement  Dissection  of 
of  the  fibres  of  the  lateral  column  and  restiform  body,  the  [estlform  d 
anterior  pyramid  is  to  be  cut  across  on  the  left  side,  between  pieces, 
its  decussation  and  the  olivary  body,  and  to  be  raised 
together  with  this  body  towards  the  pons.  Afterwards  the 
remaining  part  of  the  pyramid  is  to  be  separated  by  dividing 
the  fibres  it  receives  from  the  decussation. 

The  lateral  tract  of  the  medulla  is  continuous  inferiorly  Lateral 
with  the  portion  of  the  spinal  cord  between  the  anterior  and  cor|b  °f 
posterior  roots  of  the  nerves  (fig.  31,  7i),  and  is  prolonged 
superiorly  in  greater  part  to  the  cerebrum,  but  it  gives  an 
offset  to  the  cerebellum.  Soon  after  entering  the  medulla 
oblongata  it  is  divided  into  three  sets  of  fibres,  external, 
internal,  and  middle.  The  external  fibres  are  both  super- 

fasciculus  or  the  fillet,  d.  Olivary  body.  e.  Kestiform  body.  / and  g. 

Corpora  quadrigemina.  h and  i.  Parts  of  the  fillet,  m and  m'.  Trans- 
verse fibres  of  the  pons,  n . Inferior  peduncle  of  the  cerebellum,  r. 

Superior  peduncle  of  the  cerebellum. 

* The  arrangement  of  the  fibres  in  the  sac  is  most  complicated,  and 
a fuller  account  may  be  obtained  by  consulting  Mr.  Clarke’s  Paper  in 
the  Philosophical  Transactions  for  1858. 
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fieial  and  deep,  and,  joining  the  restiform  body,  reach  the 
cerebellum.  The  internal  offset  enters  the  pyramid  of  the 
opposite  side.  Whilst  the  middle  fibres,  the  continuation  of 
the  column  (fig.  33,  t),  ascend  beneath  the  olivary  body, 
and  leaving  the  surface  of  the  medulla  at  the  pons,  incline 
backwards  and  inwards  to  the  floor  of  the  fourth  ventricle 
(where  they  form  the  eminentia  teres),  in  their  course  to  the 
cerebrum . 

The  decussation  of  the  pyramids  (fig.  31,  b)  is  formed 
chiefly  by  the  crossing  of  the  internal  fibres  of  the  lateral 
columns  of  opposite  sides  before  they  enter  the  pyramids. 
This  interweaving  of  the  fibres  occupies  the  anterior  groove 
of  the  medulla  oblongata,  at  the  distance  of  three  quarters 
of  an  inch  from  the  pons  ; and  it  is  about  a quarter  of  an 
inch  in  length.  In  it  will  be  found  three  or  four  bundles  of 
fibres  from  each  side. 

According  to  Mr.  Clarke,  fibres  enter  the  decussation  not 
only  from  the  lateral  column,  but  also  from  the  posterior 
column,  and  from  the  central  gray  substance  of  the  cord  : — 
Thus  the  fibres  from  the  lateral  column,  blended  with  a 
network  of  fibres  from  the  contiguous  gray  substance,  form 
the  chief  portion  of  the  decussation  ; whilst  the  fibres  from 
the  posterior  column  and  the  adjoining  part  of  the  gray 
substance  enter  the  upper  part ; and  other  fibres  from  the 
front  of  the  gray  matter  (anterior  commissure)  are  most 
conspicuous  at  the  lower  part. 

The  restiform  body  (fig.  33,  e)  is  divided  between  the  cere- 
brum and  the  cerebellum.  Inferiorly  it  is  continuous  with 
the  posterior  column  of  the  cord  ; and  accessory  fibres  are  re- 
ceived by  it  in  front  from  the  anterior  pyramid,  and  from 
the  lateral  column.  Superiorly  its  fibres  are  continued  to  both 
the  large  and  the  small  brain  in  the  following  manner  : — 
The  main  part  of  the  restiform  body  bends  outwards  to  the 
cerebellum  without  entering  the  pons  ; whilst  the  inner  and 
smaller  part,  or  the  posterior  pyramid,  is  continued  along 
the  floor  of  the  fourth  ventricle,  joining  the  fasciculus  teres 
of  the  same  side,  into  the  peduncular  fibres  of  the  cerebrum 
(p.  219). 

Arched  or  commissural  fibres  of  the  medulla. — In  each 
half  of  the  medulla  oblongata  are  fibres  directed  almost 
horizontally  from  behind  forwards,  both  on  its  exterior,  and 
through  its  substance.  And  in  the  middle  line  the  fibres 
of  opposite  sides  unite  and  form  a septum  or  commissure 
between  the  halves. 

The  superficial  transverse  fibres  (fig.  34,  s,  and  fig.  31) 
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more  or  less  marked  in  different  bodies,  issue  from  the 
posterior  column,  beginning  mostly  in  the  nucleus  of  the  beginning 
restiform  body  (Clarke),  and  advance  over  the  surface  of  the 
olivary  and  pyramidal  bodies  to  the  anterior  sulcus,  where 


Fig.  34.* 


most  enter  the  half  of  the  medulla  of  their  own  side,  but  and  endmg- 

others  cross  the  median  sulcus  to  the  other  half  of  the 

medulla,  decussating  with  the  fibres  of  the  other  side.  The 

fibres  that  do  not  reach  far  into  the  sulcus  join  the  surface 

band  on  the  pyramid  of  the  opposite  side  (Clarke).  Below 

the  olivary  body  this  superficial  layer  forms  often  times  a ^^sarC1’ 

distinct  band,  the  fibres,  arciformes  (fig.  31,  e). 

The  deep  transverse  fibres  (fig.  34,  h)  begin  behind  in  the  Deep  set  > 
ganglia  contained  in  the  posterior  pyramid  and  restiform  beginning, 
body  (Clarke),  and  penetrate  between  the  longitudinal  fibres 
as  they  reach  forwards  to  enter  the  raphe  in  the  middle  line.  and  endin£* 
Some  surround  the  olivary  body,  and  others  traverse  it  and 
join  with  its  fibres  in  the  commissure  of  the  olivary  bodies. 

This  layer  communicates  often  with  the  superficial  one  The  two  sets 
between  the  longitudinal  bundles  of  fibres. 

The  raphe  (fig.  34,  h and  g ) occupies  the  middle  line  of  Raphe, 
the  medulla  above  the  decussation  of  the  pyramids,  and  Situation, 
serves  as  the  commissure  between  the  olivary  bodies  and  the 

* Transverse  section  of  the  medulla  oblongata  above  the  middle 
of  the  olivary  body  (Clarke),  a.  Anterior  pyramid,  b and  c. 

Lateral  column,  d.  Restiform  body . e.  Posterior  pyramid.  /. 

Corpus  olivare  with  roots  of  the  ninth  nerve  piercing  it.  g.  Olivary 
commissure,  h.  Deep  transverse  or  commissural  fibres  of  the  medulla 
meeting  in  the  raphe  (a  few  more  are  added  in  this  cut  from  a second 
drawing).  lc.  Accessory  olivary  nucleus.  1.  Other  gray  deposits  inside 
the  olivary  body.  n.  Floor  of  the  fourth  ventricle  covered  by  epithe- 
lium. o.  Nuclei  of  the  ninth  nerve,  p.  Nuclei  of  the  vagus  and  glosso- 
pharyngeal nerves.  r.  Nucleus  of  the  auditory  nerve,  s.  Superficial 
transverse  fibres,  t.  Remains  of  the  gelatinous  substance  (tuberculo 
cinereo). 

p 2 


212 


DISSECTION  OF  THE  BRAIN. 


Fibres  decus- 
sate. 


Nerve  cells. 


Gray  matter 
of  the  me- 
dulla. 


from  two 
sources. 

Changes  in 
the  central 
gray  mass, 


at  the  lower 
end  of  the 
medulla. 


In  the  outer 
part  of  the 
crescent. 


In  the  an- 
terior 
cornu. 


The  pos- 
terior 
cornu. 


In  the  gray 
commissure; 


halves  of  the  medulla.  As  the  bundles  of  fibres  enter  into 
it  their  component  threads  diverge,  decussating  with  their 
fellows,  and  some  take  an  antero-posterior  direction  along 
the  opposite  half  of  the  medulla  before  they  disappear  in  it. 
At  the  top  of  the  medulla  the  antero  posterior  fibres  are 
most  numerous  ; and  they  receive  behind  an  accession  from 
the  auditory  nucleus.  In  this  plexus  of  decussating  fibres,  are 
branched  nerve  cells  which  join  with  the  other  fibres  (Clarke). 

Gray  matter  of  the  medulla  oblongata. — In  the  medulla 
oblongata  there  are  the  modified  remains  of  the  gray  matter 
in  the  interior  of  the  spinal  cord,  and  there  are  in  addition 
some  special  deposits.  Cross  sections  would  be  required  to 
see  the  arrangement  completely. 

In  the  fourth  ventricle  the  gray  matter  of  the  cord  is 
laid  bare  below,  in  consequence  of  the  restiform  and  pos- 
terior pyramidal  bodies  being  removed  from  the  middle  line. 
It  is  subjected  further  to  modification,  and  disappears  above 
amongst  the  longitudinal  fibres.* 

At  the  lower  part  of  the  medulla  the  central  gray  mass 
resembles  that  in  the  spinal  cord  (See  diagram  of  the  spinal 
cord),  but  the  transverse  piece  uniting  the  crescents  is  larger, 
and  its  central  canal  is  closed  by  granular  matter  ; whilst  the 
anterior  cornu  is  thick  and  club-shaped,  and  the  posterior, 
long  and  slender,  ends  in  a tuft  of  fibres.  But  it  undergoes 
soon  the  following  changes  : — 

From  the  whole  outer  border  of  the  crescent  (in  each  half) 
a network  of  fibres  with  cells,  like  the  gray  substance  itself, 
is  prolonged  outwards  through  the  lateral  column,  until  the 
outline  of  the  part  becomes  undistinguishable. 

The  anterior  cornu  of  the  crescent  is  resolved  likewise 
into  a network  of  fibres  and  cells,  which  penetrates  the 
lateral  column,  like  the  network  from  the  outer  border. 

The  posterior  cornu  increases  in  bulk  at  the  same  time  ; 
and,  as  the  fibres  of  the  lateral  column  are  directed  forwards 
to  the  decussation  of  the  pyramids,  it  extends  towards  the 
side  of  the  cord,  where  it  appears  on  the  surface,  in  front  of 
the  restiform  body,  as  the  gray  tubercle  of  Bolando  (tuber- 
culo  cinereo).  Finally,  in  ascending  the  medulla,  it  becomes 
the  chief  nucleus  of  the  sensory  root  of  the  fifth  nerve. 

From  the  back  of  the  transverse  piece  uniting  the  crescents, 
close  to  the  median  fissure,  another  network  of  cells  and 
fibres  projects  into  the  posterior  pyramid,  and  forms  in  it 


* This  description  of  the  arrangement  of  the  gray  matter  in  the 
medulla  oblongata  is  a summary  of  the  facts  contained  in  Mr.  Clarke’s 
Paper,  in  the  “ Transactions  of  the  Royal  Society  for  1858,” 
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the  post  pyramidal  ganglion  (fig.  34,  e).  A second  larger  which  forms 
eminence  of  fibres  and  cells  extends  backwards  on  the  outer  p^amidal 
side  of  the  preceding  into  the  restiform  body,  where  it  gives  and  resti_  ’ 
rise  to  the  restiform  nucleus  or  ganglion  (fig.  34,  d).  And  form  gan- 
lastly,  the  transverse  piece  itself  behind  the  central  canal  8 10U' 
joins,  higher  up,  the  nucleus  of  the  eighth  nerve,  and  con- 
tributes to  the  auditory  nucleus. 

Special  deposits  of  gray  matter. — Other  masses  of  gray  Special  de- 
substance are  deposited  in  the  medulla,  both  in  front  and  S^ay  matter, 
behind  : — those  behind  are  near  the  floor  of  the  fourth 
ventricle,  and  serve  as  nuclei  of  origin  for  certain  nerves  ; 
whilst  those  in  front  are  amongst  the  fibres  continued  from 
the  anterior  and  lateral  columns  of  the  cord. 

A nucleus  of  cells  for  the  hypoglossal  nerve  is  deposited  in  Nucleus  of 
front  of  the  central  canal,  at  a level  marked  by  the  point  of  mutl1  nerve- 
disappearance  of  the  anterior  cornu.  It  is  separated  from 
its  fellow  by  the  raphe  ; and  enlarging  upwards  it  extends 
first  on  the  side  of  the  canal,  and  then  into  the  floor  of  the 
fourth  ventricle  close  to  the  median  sulcus  (fig.  34,  o). 

Another  nucleus  of  cells  for  the  accessory  part  of  the  spinal  Nucleus  of 
accessory  nerve  is  placed  opposite  that  of  the  hypoglossal  sory^ acces" 
nerve,  but  behind  the  central  canal.  Upwards  it  joins  its 
fellow  over  the  canal ; and  finally  encroaches  on  the  base 
and  inner  part  of  the  posterior  pyramid,  from  which  it  is 
partly  developed. 

The  nucleus  of  the  vagus  begins  on  a level  with  the  fourth  Nucleus  of 
ventricle  (fig.  34,  p),  and  is  continuous  below  with  that  of  the  vagus’ 
accessory  nerve.  On  the  surface  it  forms  a pyriform  swelling 
along  the  inner  side  of  the  pyramid,  and  limits  with  its  fellow 
the  point  of  the  calamus  scriptorius.  The  nuclei  of  opposite 
sides  are  united  below  over  the  central  canal  by  the  upper 
border  of  the  gray  transverse  commissure.  Each  sinks  and  of 
under  the  auditory  nucleus  above,  and  joins  a viucleus  for  the  a* 

glosso-phary'ngeal  nerve  in  a line  with  it. 

Above  the  last  two  nerves  is  another  collection  of  cells  Nucleus  of 
serving  as  a nucleus  for  the  auditory  nerve.  This  projects  auditolT* 
on  the  lateral  part  of  the  floor  of  the  medulla  (fig.  34,  r). 

Lying  over  the  vagal  nucleus,  with  which  it  appears  to  be 
continuous,  it  joins  below  the  post  pyramidal  ganglion. 

Gray  matter  at  the  front  of  the  medulla. — Within  the  Anterior 
pyramid  a vesicular  system  is  developed,  which  increases  ^aft^8' 
upwards,  and  “ forms  the  chief  part  of  the  gray  substance 
of  the  pons  Yarolii.”  At  the  front  and  back,  as  well  as  at  pyra‘ 

the  inner  side  of  the  anterior  pyramid,  masses  of  gray  sub-  ' 
stance  are  developed,  which  send  out  fibres  through  the 
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pyramid,  and  join  the  commissural  fibres  both  at  the  surface 
and  within  the  medulla  ; whilst  others  disappear,  “ probably 
to  become  longitudinal/7 

Outside  the  pyramids  is  the  gray  layer  of  the  olivary  body 
(fig.  34,  /)  already  described  (p.  209).  Behind  it  is  another 
separate,  elongated  and  flattened  yellowish  streak,  the  acces- 
sory olivary  nucleus  (fig.  34,  k ),  while  at  the  inner  part  of 
the  olive  near  the  raphe  is  a second  collection  (fig.  34,  l), 
which  is  broken  up  into  parts.  Both  of  the  last  deposits 
Mr.  Clarke  considers  to  be  but  parts  of  the  folds  or  convo- 
lutions of  the  olivary  body. 

PONS  VAROL1I. 

The  pons,  or  annular  protuberance  (pons  Yarolii,  nodus 
encephali)  (fig.  31),  is  situate  above  the  medulla  oblongata, 
and  between  the  hemispheres  of  the  cerebellum.  In  its 
natural  position  in  the  skull  it  fills  the  hollow  in  front  of  the 
tentorium  cerebelli.  It  is  nearly  of  a square  shape,  though  it 
is  rather  widest  from  side  to  side,  and  measures  two  inches  in 
the  last  direction.  The  anterior  surface  is  grooved  along 
the  middle  line  (fig.  31),  and  is  received  into  the  basilar 
hollow  in  the  base  of  the  skull.  By  the  opposite  surface  the 
pons  enters  into  the  fourth  ventricle,  forming  part  of  the 
and  borders,  floor  of  that  space.  The  upper  border  is  longest  and  most 
curved,  and  arches  over  the  cerebral  peduncles  ; and  the 
lower  border  overlays  the  prolongations  of  the  medulla  ob- 
longata. On  each  side  is  the  crus  cerebelli,  whose  fibres 
radiate  over  the  surface. 

it  is  formed  Structure . — In  the  pons  are  alternating  strata  of  trans- 

tudinafand  verse  and  longitudinal  fibres : — the  transverse  set  are  continu- 
fibresVerSe  0US  fibres  °f  the  crus  cerebelli,  with  much  gray 

matter  interspersed  : the  longitudinal  are  prolonged  from 
the  constituent  bodies  of  the  medulla  oblongata. 

Dissection  Dissection. — The  transverse  fibres  of  the  pons  may  be 
the  fibres,  divided  along  the  line  of  the  pyramidal  body  of  the  left  side, 
and  turned  outwards,  so  as  to  denude  the  longitudinal  fibres 
of  the  pyramid.  In  like  manner  a second  mass  of  transverse 
fibres,  which  lie  below  the  longitudinal  of  the  pyramid 
(first  set)  may  be  cut  through  outside  the  pyramidal  ; and 
the  deep  longitudinal  fibres  of  the  lateral  and  posterior 
columns  of  the  cord  (second  set)  will  appear.  Amongst  this 
last  set  of  longitudinal  fibres  is  the  fillet  of  the  corpus  olivare, 
which  the  dissector  should  attempt  to  trace  upwards  from 
that  body.  The  superficial  fibres  of  the  pons  can  be  seen  on 
the  side  that  is  untouched. 


In  the 
olivary 
body, 
behind  it, 

and  at  the 
inner  side. 
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position. 
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The  transverse  fibres  of  the  annular  protuberance  (fig.  33),  The  trans- 
are  collected  chiefly  into  two  strata — a superficial  and  deep,  Joerr^e^bres 
which  are  united  in  the  middle  line  : they  serve  as  commis- 
sural fibres  of  the  cerebellum,  and  are  derived  from  the  crus 
or  middle  peduncle  of  that  body.  There  are  a few  other 
transverse,  that  will  be  described  with  the  septum. 

The  superficial  set  (fig.  31,  p,)  are  mostly  horizontal,  but  superficial 
some  from  the  lower  part  of  the  crus  ( i ),  ascend  obliquely 
over  the  others  to  reach  the  upper  margin  of  the  pons. 

The  deep  layer  (fig.  33  m',)  is  thickest,  and  contains  much  and  a deep 
gray  matter  between  its  fibres.  layer* 

The  longitudinal  fibres  consist  of  three  sets,  viz.  one  from  Three  sets  of 
the  anterior  pyramidal  body ; another  from  the  lateral  and  fibres.Udinal 
posterior  columns  of  the  cord  ; and  a third  from  the  corpus 
olivare.  The  fibres  are  not  continued  simply  through  the 
pons,  but  are  increased  in  number  by  the  addition  of  others 
(peduncular),  which  begin  in  the  upper  two  thirds  of  the  pons 
and  join  them  on  the'  outer  side.  It  is  said  by  some,  that 
transverse  fibres  of  the  pons  become  longitudinal,  and  thus 
increase  the  number. 

a.  The  fibres  of  the  anterior  pyramid  (fig.  33,)  pass  through  From  an- 
the  pons  between  the  two  sets  of  tran verse  fibres,  but  not  as  mldT  Pyia 
one  mass,  for  they  are  divided  into  a number  of  small  bundles 

in  their  progress.  Much  increased  in  number,  the  fibres 
enter  the  crus  cerebri  at  the  upper  border  of  the  pons,  and 
give  rise  to  that  fasciculated  surface  of  the  peduncle,  which 
is  now  uppermost. 

b.  The  ascending  fibres  of  the  lateral  and  posterior  columns  from  lateral 
of  the  cord  (fig.  33,  t})  are  altogether  deeper  than  the  com-  ^rparUrf 
missural  fibres  of  the  pons,  and  are  mixed  up  with  gray  spinal  cord, 
matter  ; they  are  also  more  numerous  than  the  preceding 

set.  These  fibres  project  close  to  the  middle  line,  in  the 
floor  of  the  fourth  ventricle,  and  form  the  eminence  of  the 
fasciculus  teres  ; from  that  spot  they  are  continued  upwards 
to  the  crus  cerebri,  where  they  enter  its  deeper  or  cerebral 
part.  In  the  pons  a band  from  the  olivary  fasciculus  is 
added  to  these  fibres. 

c.  The  olivary  fasciculus  (fillet,  p.  209,  fig.  33,  c,)  divides  from  olivary 
into  two  slips  in  the  pons.  One  (i)  passes  backwards  to  the  body* 
upper  (in  this  position  deeper)  part  of  the  crus  cerebri,  and 

ends  in  and  beneath  the  corpora  quadrigemina  (p.  237).  The 
other  ( h ) is  continued  to  the  cerebrum  with  the  fibres  of  the 
lateral  column. 

Septum  of  the  pons. — In  the  pons,  as  in  the  medulla  Septum  of 
oblongata,  there  is  a septum  or  commissure  between  the  pons’ 
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halves,  but  only  at  the  posterior  part,  for  anteriorly  the 
transverse  or  commissural  fibres  of  opposite  sides  are  con- 
tinuous. It  consists,  like  that  of  the  medulla  oblongata,  of 
antero-posterior  and  transverse  fibres. 

The  antero-posterior  fibres  are  derived  partly  from  the 
floor  of  the  fourth  ventricle  ; and  partly  from  the  transverse 
of  the  pons,  which  bend  backwards  for  a certain  distance 
before  they  cross  to  the  opposite  side. 

The  transverse  fibres  of  the  pons,  opposite  the  septum,  are 
very  slender,  and  are  seen  only  on  transverse  sections  of  a 
hardened  pons  ; they  come  from  the  floor  of  the  fourth 
ventricle,  pierce  the  longitudinal  fibres,  and  are  then  con- 
tinued across  the  middle  line,  as  in  the  medulla  oblongata. 
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Section  IV. 

DISSECTION  OF  THE  CEREBKUM. 

The  cerebrum,  or  the  great  brain,  is  the  largest  of  the 
parts  into  which  the  encephalon  is  subdivided.  It  may  be 
said  to  fill  that  part  of  the  cavity  of  the  skull  which  is  above 
a circular  line  on  a level  with  the  eyebrows  and  the  occipital 
protuberance. 

Taking  the  general  form  of  the  cranium,  the  cerebrum  is 
convex  on  the  upper  aspect,  and  uneven  on  the  lower  aspect. 
It  consists  of  two  hemispheres,  which  are  placed  side  by 
side,  and  are  partly  separated  by  a median  or  longitudinal 
fissure.  Across  the  middle  line  the  halves  are  united  by 
certain  interior  parts  (commissures),  as  well  as  by  several 
connecting  structures  at  the  under  surface.  Superiorly  the 
surface  of  the  hemisphere  is  entire,  but  interiorly  it  is  divided 
into  lobes. 

Under  Surface  or  Base  of  the  Cerebrum  (fig.  35). — 
At  its  under  part  the  cerebrum  is  very  irregular,  in  conse- 
quence of  its  fitting  into  the  inequalities  of  the  base  of  the 
skull ; and  on  this  aspect  the  separation  into  hemispheres  is 
not  complete,  as  on  the  upper  surface,  for  the  median  fissure 
exists  only  at  the  fore  and  hinder  parts.  The  following 
objects  are  to  be  recognised  at  the  base  of  the  brain  : — 

On  the  under  surface  of  each  hemisphere,  about  one  third 
from  its  front,  is  the  fissure  of  Sylvius  (s  s),  which  divides 
it  into  two.  Of  these  the  fore  part  constitutes  the  anterior 
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lobe  ; and  the  hinder  large  part  consists  of  middle  and  pos-  Lobes  on 
terior  lobes,  but  there  is  not  any  groove  to  mark  the  separa-  eactl  side- 

Fig.  35.* 


tion  between  them,  the  anterior  border  of  the  cerebellum 
being  taken  as  the  limit  between  the  one  and  the  other. 

In  the  middle  line,  in  front  of  the  pons,  are  the  two  large  And  parts 
white  masses  of  the  peduncles  of  the  cerebrum  (crura  cere- 
bri,  t'),  one  belonging  to  each  hemisphere  ; and  between 
them  is  a space  perforated  by  vessels,  which  is  named 
locus  perforatus  posticus  (e).  Outside  the  peduncle  is  the 
optic  tract  ( u ),  and  between  it  and  the  inner  part  of  the 
hemisphere  is  a fissure  leading  into  the  lateral  ventricle. 

* Under  surface  of  the  brain  (Quain’s  Anatomy).  A,  anterior  ; b, 
middle  ; and  c,  posterior  lobe  of  the  cerebrum,  m.  Cerebellum,  o. 

Pons  Yarolii.  v.  Medulla  oblongata.  c.  Commissure  of  the  optic 
nerves,  d.  and£.  Crura  cerebri,  e.  Locus  perforatus.  ff.  Convolution 
of  the  fissure  of  Sylvius.  h.  and  h!.  Beginning  and  ending  of  gyrus 
fornicatus.  i.  Infundibulum,  n.  Corpus  albicans,  p.  Anterior  per- 
forated space,  r.  Tuber  cinereum.  s s'.  Sylvian  fissure,  u.  Optic 
tract,  x.  Fore  part  of  the  marginal  convolution.  Figures  1 to  9 mark 
the  cranial  nerves. 
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Proceeding  forwards  in  the  middle  line,  the  student  will  find 
two  white  bodies  like  peas,  the  corpora  albicantia  ( n ) ; and 
in  front  of  these  a grayish  mass,  called  tuber  cinereum  (r). 
From  the  tuber  cinereum  a conical  reddish  tube,  the  infun- 
dibulum ( [i ),  descends  to  the  pituitary  body  in  the  sella 
Turcica  of  the  sphenoid  bone.  Anterior  to  this  same  mass 
(tuber  cinereum),  are  the  converging  optic  tracts  with  their 
commissure  (c).  Beneath  the  commissure  of  the  optic  nerves 
lies  a thin  grayish  layer  (lamina  cinerea)  ; and  still  farther 
forwards  is  the  anterior  part  of  the  great  longitudinal  fissure 
between  the  hemispheres  (a),  with  the  white  corpus  callosum 
in  the  bottom  of  it.  At  the  inner  end  of  the  fissure  of 
Sylvius  is  another  spot,  perforated  by  vessels,  and  dis- 
tinguished by  the  name  substantia  perforata,  or  locus  per- 
foratus  anticus  ( p ). 

Parts  of  some  special  convolutions  may  now  be  seen. 
One  convolution,  that  of  the  corpus  callosum  (gyrus  forni- 
catus)  (li),  is  visible  at  its  beginning  and  ending  ; its  anterior 
part  is  in  contact  with  the  body  from  which  it  takes  its  name, 
and  its  posterior  extremity  rests  on  the  outer  side  of  the 
crus  cerebri. 

Another  is  the  convolution  of  the  margin  of  the  great 
median  fissure,  which  is  bare  at  its  anterior  part*  and  con- 
tains the  olfactory  nerve  in  a groove  on  its  surface  (x). 

A third  large  convolution  surrounds  the  fissure  of  Syl- 
vius (/) ; and  in  that  fissure  are  some  other  small  convolutions, 
which  will  be  examined  with  it. 

The  several  parts  of  the  base  of  the  brain  are  now  to  be 
noticed  more  in  detail. 

Lobes  of  the  cerebrum. — There  are  three  lobes  in  each 
hemisphere,  but  this  division  into  parts  is  confined  to  the 
under  surface.  The  anterior  lobe  (a)  is  triangular  in  form  and 
the  apex  is  turned  backwards  ; it  is  somewhat  excavated  on 
the  surface  now  seen,  which  in  the  natural  position  of  the 
brain  rests  on  the  orbital  plate  of  the  frontal  bone.  The 
olfactory  nerve  lies  near  the  inner  margin.  The  middle  lobe  (b) 
is  the  most  prominent  of  the  three,  and  projected,  before  the 
brain  was  removed,  into  the  middle  fossa  of  the  base  of  the 
skull.  The  fissure  of  Sylvius  intervenes  between  it  and  the 
anterior  lobe.  The  posterior  lobe  (c)  has  no  fissure  to  separate 
it  from  the  middle  one  ; its  extent  forwards  is  determined, 
as  before  said,  by  the  anterior  or  outer  margin  of  the  cere- 
bellum. This  lobe  would  not  be  in  contact  with  the  base  of 
the  skull,  supposing  it  in  position,  but  would  be  supported 
on  the  tentorium  cerebelli. 
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The  fissure  of  Sylvius  (s,  s')  is  directed  outwards  between  tlie  Fissure  of 
anterior  and  middle  lobes,  and  branches  externally  into  two  Sylvius 
parts,  one  of  which  passes  before,  and  the  other  behind  some 
small  convolutions,  to  which  the  term  island  of  Reil  has  been 
applied.  At  the  inner  extremity  of  the  fissure  is  a narrowed 
part,  where  there  is  a subjacent  band  of  white  fibres  (fasci- 
culus uncinatus)  that  connects  the  two  lobes. 

Surrounding  the  cleft  is  the  convolution  of  the  Sylvian  is  sur- 
fissure  (/,/'),  which  is  much  bent  as  it  makes  the  circuit  ; it  is  aTonvohi^7 
joined  internally  by  the  convolutions  in  the  fissure,  and  tion» 
externally  by  convolutions  on  the  outer  surface  of  the  hemi- 
sphere of  the  cerebrum. 

The  island  of  Reil  consists  of  five  or  six  small,  short  con-  and  con- 
volutions, which  lie  in  the  Sylvian  fissure,  and  are  concealed  convolu-637 
by  the  anterior  and  middle  lobes  in  the  natural  condition  of  tions. 
the  parts.  These  convolutions  blend  with  the  large  convo- 
lution around  the  fissure. 

Peduncle  of  the  cerebrum  (crus  cerebri,  d). — This  is  a Crus  cerebri 
large,  white,  stalk-like  body,  which  reaches  from  the  upper  the  under 
border  of  the  pons  to  the  under  part  of  the  cerebral  hemi-  part  of 
sphere  of  the  same  side  near  the  inner  margin.  Each  is  sphere, 
about  three  quarters  of  an  inch  long,  and  widens  as  it  ap- 
proaches the  cerebrum.  Crossing  its  outer  surface  is  the 
optic  tract ; and  between  the  crura  of  opposite  sides  is  the 
interpeduncular  space,  which  contains  the  locus  perforatus, 
the  corpora  albicantia,  and  the  tuber  cinereum. 

Structure. — The  peduncle  may  be  said  to  be  formed  by  a Formed  of 
continuation  upwards  of  the  longitudinal  fibres  of  the  pons  ^^1studlual 
(fig.  33),  which  enclose  here  a mass  of  gray  matter  between 
them. 

Dissection . — For  the  purpose  of  showing  the  structure  of  Dissection, 
the  crus,  say  on  the  left  side,  the  fibres  continuous  with  the 
anterior  pyramid  should  be  cut  across  in  the  pons,  and  should 
be  raised  and  carried  forwards  into  the  crus  as  far  as  the 
optic  tract.  In  this  proceeding  the  mass  of  gray  matter 
(locus  niger)  will  appear,  and  beneath  it  will  be  seen  a second 
or  deeper  set  of  longitudinal  fibres. 

The  superficial  fibres , which  form  the  under  or  free  part  Its^super-g 
of  the  crus,  are  continued  from  the  anterior  pyramidal  body. 

They  are  longitudinal  in  direction,  and  coarse  in  texture, 
and  are  directed  upwards  radiating  to  the  cerebrum.  The 
surface  of  the  peduncle,  which  is  composed  of  these  fibres,  form  crust ; 
is  called  the  fasciculated  portion,  or  the  crust. 

The  deeper  fibres  are  also  prolonged  to  the  cerebrum . deep  fibres 
They  are  derived  chiefly  from  the  lateral  and  posterior 
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tracts  or  columns  of  the  medulla  oblongata,  and  from  the 
olivary  fasciculus  (p.  209).  Some  of  the  fibres  of  the 
lateral  tract  of  one  side  cross  offsets  from  the  corresponding 
tract  of  the  other,  so  that  there  is  a decussation,  like  that 
in  the  pyramids,  across  the  middle  line  ; and  the  peduncle 
consequently  contains  fibres  that  are  continued  from  both 
sides  of  the  medulla  oblongata.*  In  addition  to  the  longi- 
tudinal fibres  derived  from  the  medulla  oblongata,  are  others 
coming  from  the  cerebellum,  which  mix  with  the  former  : 
some  of  these  decussate  also  across  the  middle  line  (see  p. 
246).  The  fibres  obtained  from  these  sources  are  situate 
beneath  (as  now  seen)  the  gray  matter  : besides  being  deeper, 
they  are  finer  than  the  superficial  set,  and  are  interspersed 
with  gray  substance.  The  deeper  part  of  the  crus,  viz. , that  at 
the  cerebral  aspect,  is  constructed  by  these  fibres,  and  is 
named  tegmentum. 

The  gray  matter  (locus  niger)  of  the  crus,  is  nearer  the 
inner  than  the  outer  margin  of  this  body,  and  is  convex 
towards  the  free  surface,  but  concave  in  the  opposite  direc- 
tion. 

The  'posterior  perforated  spot  (pons  Tarini,  e)  is  situate 
between  the  peduncles  of  the  cerebrum  ; grayish  matter 
forms  the  floor  of  the  space,  and  into  it  numerous  vessels 
enter.  This  structure  is  opposite  part  of  the  floor  of  the 
third  ventricle. 

The  corpora  albicantia  (corp.  mamillaria)  are  two  small, 
white  bodies,  about  the  size  of  peas,  which  are  formed  in 
greater  part,  as  it  will  afterwards  appear,  by  the  crus  of  the 
fornix.  If  one,  say  the  left,  is  cut  across,  it  will  be  found 
to  contain  gray  matter.  In  front  of  them  is  a mass  of 
gray  substance. 

The  tuber  cinereum  (r),  or  the  mass  of  gray  matter  behind 
the  optic  commissure,  forms  part  of  the  floor  of  the  third 
ventricle,  and  is  continuous  with  the  gray  substance  in  that 
cavity.  In  front  of  it  is  the  optic  nerve,  and  from  its 
centre  projects  the  following  : — The  infundibulum  (funnel) 
is  a conically-shaped  tube  (fig.  37,  i ),  which  reaches  to  the 
upper  part  of  the  posterior  lobe  of  the  pituitary  body.  In 
the  fetus  this  tube  is  open  between  the  third  ventricle  and 
the  pituitary  body,  but  in  the  adult  it  is  closed  interiorly. 
It  consists  of  a layer  of  gray  matter,  surrounded  by  the 

* This  is  part  of  the  median  commissure  of  M.  Foville,  in  the  me- 
dulla oblongata,  pons,  and  cerebral  peduncles.  See  the  work  of 
M.  Foville  entitled  : Traite  complet  de  V Anatomie,  &c.,  du  Systeme 
Nerveux  cerebrospinal , p.  323,  1844. 
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pia  mater  ; and  it  is  lined  by  the  membrane  of  the  third 
ventricle  as  far  as  it  is  pervious. 

The  pituitary  body  will  be  very  imperfectly  seen  when  it  Pituitary 
has  been  dislodged  from  its  resting-place : therefore  it  should  body* 
be  sometimes  examined  in  the  base  of  the  skull  by  removing 
the  surrounding  bone.  Its  use  is  unknown. 

This  body  (fig.  37,  p)  is  situate  in  the  hollow  in  the  Situation, 
centre  of  the  sphenoid  bone  (the  sella  Turcica),  and  consists 
of  two  lobes,  anterior  and  posterior.  The  anterior  is  the 
largest,  and  is  hollowed  out  behind,  where  it  receives  the 
posterior  lobe.  In  the  adult  this  body  is  solid  and  firm  in 
texture,  and  reddish  in  colour ; but  in  the  fetus  it  is 
hollow,  and  opens  into  the  third  ventricle  through  the 
infundibulum. 

Structure. — It  is  firm  and  reddish  externally,  but  softer  Structure, 
and  yellowish  internally.  In  the  anterior  lobe  are  vesicular 
nucleated  corpuscles,  mixed  with  a granular  semi-fluid  sub- 
stance, and  the  whole  is  contained  in  roundish  spaces,  which 
are  constructed  by  a stroma  of  areolar  tissue  with  blood- 
vessels. In  the  posterior  lobe  there  are  vessels  and  fine  nerve 
tubes  with  a granular  material  and  nuclei. 

Dissection. — To  see  the  lamina  cinerea  and  the  anterior  Dissection, 
termination  of  the  corpus  callosum,  the  convolutions  of  the 
anterior  lobe  of  the  cerebrum  may  be  removed  on  the  left 
side,  where  they  lie  over  those  parts.  The  convolution 
(gyrus  fornicatus)  in  contact  with  the  corpus  callosum  may 
be  divided,  and  its  ends  turned  forwards  and  backwards. 

The  lamina  cinerea  is  a thin  layer  of  gray  substance,  which  Gray 
extends  backwards  from  the  anterior  termination  of  the  lamina' 
corpus  callosum  to  the  tuber  cinereum.  This  stratum  closes 
the  anterior  part  of  the  third  ventricle,  and  is  continuous 
laterally  with  the  anterior  perforated  spot.  In  consequence 
of  its  great  thinness,  this  structure  is  often  broken  through 
in  removing  the  membranes  of  the  brain. 

The  corpus  callosum  is  now  seen  to  be  bent  in  front,  and  Corpus  cal- 
then  to  be  extended  horizontally  backwards  in  the  longi- 
tudinal fissure  to  a spot  within  a quarter  of  an  inch  of  the 
anterior  commissure  (fig.  37,  a ),  where  it  presents  a well- 
marked  concave  margin,  to  which  the  lamina  cinerea  is 
joined.  A white  band,  fillet  or  peduncle  of  the  corpus  ends  in- 
callosum, is  continued  onwards,  on  each  side,  from  the  line  two°baiid?, 
of  termination  before  alluded  to,  to  the  anterior  perforated 
spot.  To  the  anterior  bend  of  the  corpus  callosum  the  term 
knee  (genu)  is  applied,  and  to  the  prolonged  central  part  the 
appellation  beak  (rostrum)  has  been  given.  Laterally  the 
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corpus  callosum  reaches  into  the  anterior  lobe,  and  bounds 
the  lateral  ventricle  in  the  same  direction,  so  that  an  incision 
through  it  would  open  that  cavity.  In  contact  with  this 
now  denuded  surface  of  the  corpus  callosum  is  the  convolu- 
tion named  gyrus  fornicatus  (7i,  h')  which  may  be  seen  to 
begin  by  a narrow  part  in  front  of  the  anterior  perforated 
spot. 

Anterior  perforated  spot  (substantia  perforata  antica)  is  a 
space  ( p ) near  the  inner  end  of  the  fissure  of  Sylvius,  which 
is  situate  between  the  anterior  and  middle  lobes  of  the  cere- 
brum, and  in  front  of  the  optic  tract.  On  the  inner  side  it 
is  continuous  with  the  lamina  cinerea  ; and  crossing  it,  from 
within  outwards,  is  the  fillet  of  the  corpus  callosum.  This 
space  is  gray  on  the  surface  ; it  corresponds  with  the  corpus 
striatum  in  the  interior  of  the  brain,  and  is  perforated  by 
numerous  vessels  for  that  body. 

Position  of  the  part. — Now  the  base  of  the  cerebrum  has 
been  dissected,  the  brain  should  be  turned  over  for  the  ex- 
amination of  the  upper  part.  After  the  brain  has  been 
turned  something  should  be  placed  beneath  the  anterior 
lobes,  in  order  that  they  may  be  raised  to  the  same  level  as 
the  posterior  ; and  a rolled-up  cloth  should  encircle  the 
whole,  to  support  the  hemispheres. 

Upper  Surface  of  the  Cerebrum. — On  the  upper  surface 
the  cerebrum,  taken  as  a whole,  is  oval  in  form,  with  the 
larger  end  backwards  ; and  is  convex  in  its  outline,  in  ac- 
cordance with  the  shape  of  the  skull . The  cerebral  mass  is 
only  partly  separated  into  two  portions  or  hemispheres  by  a 
median  longitudinal  fissure ; for  the  corpus  callosum  extends 
from  one  hemisphere  to  another,  and  interrupts  the  depth 
of  the  fissure  at  the  middle  part,  but  before  and  behind 
that  connecting  piece  its  separation  into  two  halves  is  com- 
plete. 

Each  hemisphere  is  smaller  in  front  than  behind.  Its 
outer  surface  is  convex  ; but  the  inner  is  flat,  and  in  contact 
with  the  opposite  hemisphere  at  the  fore  part.  On  the 
upper  aspect  the  surface  of  the  hemisphere  is  not  cleft  by 
fissures  into  lobes,  but  on  the  under  aspect  it  is  separated 
into  two  pieces  by  the  large  sulcus  before  seen.  The  super- 
ficies of  the  hemisphere  is  marked  by  tortuous  eminences, 
like  a convoluted  intestine  ; the  projections  on  it  are  named 
convolutions  or  gyri,  and  the  intervening  depressions,  sulci 
or  anfractuosities. 

Convolutions. -r-Of  the  numerous  convolutions  the  student 
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may  notice  the  following  as  the  most  regular  : — one  on  the 
corpus  callosum  ; another  at  the  margin  of  the  longitudinal 
fissure  ; and  some  few  on  the  outer  surface  of  the  hemi- 
sphere. The  convolution  of  the  Sylvian  fissure  has  been 
already  noticed  (p.  219). 

Dissection. — The  upper  part  of  each  hemisphere  having 
been  cut  off  already  as  low  as  the  convolution  of  the  corpus 
callosum,  that  convolution  is  to  be  cut  through  on  the  left 
side,  and  its  ends  thrown  forwards  and  backwards  ; a white 
longitudinal  band  (covered  band  of  Beil)  will  be  seen  be- 
neath it.  It  is  supposed  that  the  top  of  one  hemisphere 
has  been  kept  for  the  purpose  of  examining  the  convo- 
lutions. 

a.  The  convolution  of  the  corpus  callosum  (gyrus  fornicatus) 
extends  around  the  root  of  the  hemisphere,  except  at  the 
fissure  of  Sylvius.  It  is  narrow  in  front,  and  begins  at  the 
anterior  perforated  spot  (fig.  3T,  h') ; then  courses  round 
the  corpus  callosum  and  the  crus  cerebri,  and  ends  at  the 
posterior  part  of  the  same  spot  (fig.  35,  h').  Whilst  lying 
on  the  inner  surface  of  the  hemisphere,  it  is  joined  by  the 
convolutions  of  that  part.  Beneath  this  convolution  is  a 
band  of  fibres — the  covered  band  of  Beil,  fillet  of  the  corpus 
callosum,  which  is  connected  in  front  and  behind  with  the 
anterior  perforated  spot,  and  gives  offsets  to  the  secondary 
convolutions  in  the  median  longitudinal  fissure. 

b.  The  convolution  of  the  margin  of  the  longitudinal  fissure 
(fig-  37,  cc,  x')  takes  a similar  course  with  the  preceding 
around  the  hemisphere,  but  it  lies  at  the  margin  of  the  great 
median  fissure,  instead  of  being  placed  deeply  in  it.  Com- 
mencing at  the  anterior  perforated  spot,  where  it  forms  the 
inner  part  of  the  anterior  lobe  (p.  218),  it  is  directed  back 
along  the  margin  of  the  great  fissure,  and  along  the  under 
part  of  the  hemisphere  to  the  front  of  the  middle  lobe. 
This  is  not  so  distinct  as  the  preceding  convolution. 

c.  The  convolutions  of  the  outer  surface  of  the  hemisphere 
cross,  more  or  less  obliquely,  from  the  convolution  of  the 
margin  of  the  great  median  fissure  to  the  convolution  of 
the  Sylvian  fissure.  The  posterior  are  most  oblique  and 
become  irregular.  On  opposite  sides  of  the  brain  these  con- 
volutions are  not  symmetrical. 

Structure  of  the  convolutions  (fig.  36). — From  the  section 
now  made  into  the  brain  each  convolution  may  be  perceived 
to  be  continuous  with  the  interior  of  the  brain  on  the  one 
side  (base)  ; and  to  be  free  on  the  surface  of  the  brain  on 
the  other  side,  where  it  presents  a summit  and  lateral  parts. 
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Externally  it  consists  of  gray  cerebral  substance  as  a cortical 
layer,  which  is  continued  from  one  eminence  to  another  over 
the  surface  of  the  hemisphere  ; and  internally  it  is  com- 
posed of  white  brain  substance — its  medullary  part,  which 
is  derived  from  the  fibrous  mass  in  the  interior. 

On  a closer  examination  the  cortical  layer  is  found  to  be 
composed  of  three  strata: — an  outer  white  stratum,  an 
inner  reddish-yellow  one,  and  an  intervening  gray  lamina. 
The  outer  white  stratum  differs  in  development  in  different 
parts  of  the  brain,  and  is  most  marked  over  the  hinder  and 
lower  portions  of  the  convolution  of  the  corpus  callosum, 
where  it  is  pierced  by  minute  holes.  The  .inner  stratum 
equals  in  thickness  the  other  two,  and  has  on  its  external 
surface  also  a thin  white  lamina,  so  that  white  and  gray 
laminae  will  alternate  with  one  another  in  the  gray  matter 
of  the  convolutions. 

The  sulci , or  the  intervals  between  the  convolutions,  vary 
in  size  in  different  parts  of  the  brain  ; they  are  deepest 
generally  on  the  outer  aspect  of  the  hemisphere,  where  they 
measure  about  an  inch. 

There  is  one  of  considerable  depth  on  the  inner  surface  of 
the  hemisphere,  on  a level  with  the  corpus  callosum,  which 
projects  inwards  beneath  an  eminence  (hippocampus  minor) 
in  the  floor  of  the  lateral  ventricle.  From  it  another  sulcus 
is  directed  vertically  upwards  to  the  convex  part  of  the 
hemisphere. 

Interior  of  the  Cerebrum. — When  viewed  from  the 
outer  surface,  the  cerebrum  appears  like  a twisted  tube,  but 
when  a cut  has  been  made  into  it,  it  will  be  found  to  be 
solid,  with  a convoluted  crust  or  exterior. 

Each  half  of  the  cerebrum  consists  of  a stalk  or  peduncle, 
and  of  a dilated  part  or  hemisphere.  Connected  with  the 
base  of  the  foot  stalk,  where  it  joins  the  hemisphere,  are 
certain  central  or  fundamental  bodies  ; and  in  the  interior 
are  some  connecting  pieces  joining  together  distant  parts  of 
the  brain.  In  the  middle  is  a large  central  space,  which  is 
subdivided  into  smaller  hollows  or  ventricles  by  the  before- 
mentioned  connecting  pieces.  And  the  whole,  except  the 
peduncle,  is  surrounded  by  a convoluted  crust. 

In  conducting  the  dissection  of  the  cerebrum,  the  student 
will  have  to  learn  the  form  and  situation  of  the  several 
constituent  parts,  and  afterwards  to  trace  the  connections 
between  these  by  means  of  fibres. 

Hemisphere  above  the  ventricles. — In  the  right  hemisphere, 
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which  has  been  cut  through  above  the  level  of  the  convolu-  ovale  minus 
tion  of  the  corpus  callosum,  the  surface  displays  a white  sphere, 
central  mass  of  an  oval  shape,  the  centrum  ovale  minus, 
which  sends  processes  into  the  several  convolutions.  In  a 
fresh  brain  this  surface  is  studded  with  drops  of  blood  which 
escape  from  the  divided  vessels. 

When  the  hemispheres  have  been  sliced  off  to  the  level  of  Centr^  ^ 
the  corpus  callosum  a much  larger  white  surface  comes  into  isVdeeperJ.US 
view,  which  has  been  named  larger  oval  centre — centrum 
ovale,  Yieussens.  The  white  mass  in  each  hemisphere  may 
be  further  seen  to  be  continuous  across  the  middle  line  of 
the  brain,  where  it  is  connected  by  a narrowed  part, — the 
corpus  callosum. 

The  corpus  callosum  reaches  from  the  one  half  of  the  cal" 

cerebrum  to  the  other,  and  forms  the  roof  of  a space  (lateral 
ventricle)  in  each  hemisphere  ; but  between  the  halves  of 
the  brain,  where  it  occupies  the  longitudinal  fissure,  this 
body  is  of  less  extent.  Here  it  is  about  four  inches  in  Situation 
length,  and  somewhat  arched  from  before  backwards  ; it  is  and  form- 
also  narrower  in  front  than  behind,  and  extends  nearer  to 
the  anterior  than  the  posterior  part  of  the  cerebrum. 

On  the  upper  surface  the  fibres  are  directed  from  the  Upper  sur- 
hemispheres  to  the  middle  line, — the  middle  ones  being 
transverse,  but  those  from  the  anterior  and  posterior  parts 
oblique.  Along  the  centre  is  a mark  or  raphe,  and  close  ^^tran|- 
to  it  are  two  or  more  longitudinal  white  lines  (nerves  of  longitudinal 
Lancisi).  Still  further  out  may  be  seen  other  longitudinal libres* 
lines  (covered  band,  p.  223)  beneath  the  convolution  resting 
on  the  lateral  part  of  the  corpus  callosum.  The  longitudinal 
fibres  in  the  middle  line  are  continued  downwards  in  front, 
and  joining  a prolongation  from  the  covered  band  or  fillet  on 
the  side,  are  continued  to  the  anterior  perforated  spot. 

In  front  the  corpus  callosum  is  bent  to  the  base  of  the  p^e£^ds 
brain  (fig.  3*1,  a),  as  before  described  (p.  221)  ; and  behind  down, 
it  ends  in  a thick  roll  (6),  which  is  connected  with  the  sub- 
jacent fornix  (/). 

Dissection. — In  order  to  see  the  thickness  of  the  corpus  Bisection, 
callosum,  and  to  bring  into  view  the  parts  in  contact  with 
its  under  surface,  the  cut  already  made  through  that  body 
into  the  ventricle  is  to  be  extended  forwards  and  backwards 
on  the  left  side,  as  far  as  the  limits  of  the  cavity.  Whilst 
cutting  through  the  corpus  callosum,  the  student  may  ob- 
serve that  a thin  membraniform  structure  lines  its  under 
surface . 

The  corpus  callosum  is  thicker  at  each  end  than  at  the  is  thickest 
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centre,  in  consequence  of  a greater  number  of  fibres  being 
collected  from  the  cerebrum  ; and  the  posterior  part  is  the 
thickest  of  all.  Connected  with  the  under  surface  is  the 
septum  lucidum  or  partition  between  the  ventricles  (fig. 
37,  s.),  and  still  posterior  to  that  is  the  fornix. 

This  body  is  the  chief  commissural  part  of  the  halves  of 
the  brain,  and  reaches  laterally  even  to  the  convolutions,  but 
its  fibres  are  not  distinct  far  in  the  hemisphere. 

Dissection. — The  lateral  ventricle  is  to  be  dissected  in  the 
opposite  hemisphere  ; and  to  prepare  it  for  examination,  as 
much  of  the  corpus  callosum  and  white  substance  of  the 
brain,  as  forms  the  roof  of  the  cavity,  is  to  be  removed.  A 
part  of  the  ventricular  space  dips  down  in  the  middle  lobe 
of  the  cerebrum  towards  the  base  of  the  brain,  and  to  open 
it,  a cut  is  to  be  carried  outwards  through  the  substance 
of  the  left  hemisphere,  and  then  downwards,  also  through 
the  hemisphere,  along  the  course  of  the  hollow.  (See 
fig.  36). 

Ventricles  of  the  brain. — The  ventricular  spaces  in  the 
interior  of  the  cerebrum  are  derived,  as  before  explained, 
from  the  subdivision  of  a large  central  space,  and  are  four 
in  number.  One  extends  into  both  halves  of  the  brain  ; but 
the  part  in  each  hemisphere  is  described  commonly  as  a 
separate  ventricle  (the  lateral),  so  that  these  constitute  the 
first  and  second.  Another  (third)  occupies  the  middle  line 
of  the  brain  near  the  under  surface  ; and  another  small  one 
(fifth)  is  included  in  the  partition  between  the  large  ventricles 
of  the  hemispheres.  The  fourth  ventricle  is  situate  between 
the  cerebellum  and  the  posterior  surface  of  the  medulla 
oblongata  and  pons. 

The  lateral  ventricles  (fig.  36)  are  two  in  number,  one 
occupying  each  hemisphere  ; they  are  separated  incompletely 
in  the  middle  line  by  a septum,  for  they  communicate  by  an 
aperture  below  that  partition.  The  interior  is  lined  by  a 
thin  stratum  of  nucleated  epithelium,  with  cilia  in  some 
spots  ; and  at  places  there  is  a subjacent  stratum  of  con- 
nective tissue. 

Each  is  a narrow  interval,  which  extends  into  the  anterior, 
posterior,  and  middle  lobes  of  the  corresponding  hemisphere. 
Its  central  part  (body)  is  almost  straight,  but  the  points 
(cornua)  by  which  it  reaches  into  the  different  lobes  are 
curved.  Thus  there  are  three  cornua  in  each,  which  have 
the  following  disposition  : — The  anterior  (fig.  36,  g)  is 
directed  outwards  from  its  fellow  in  the  other  hemisphere. 
The  posterior  or  the  digital  cavity  (h)  is  much  smaller  in 
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size,  and  is  bent  inwards  in  the  posterior  lobe  towards  tbe 
one  of  tbe  opposite  side.  And  tbe  inferior  cornn,  begin- 
ning opposite  tbe  posterior  fold  of  tbe  corpus  callosum, 

Fig.  36.* 


descends  in  a curved  direction  in  the  middle  lobe  (q),  with 
tbe  concavity  of  the  bend  turned  inwards. 

For  tbe  purpose  of  examining  its  boundaries,  tbe  ventricle  Consists  of 
may  be  divided  into  an  upper  or  horizontal,  and  a lower  or  two  partb‘ 
descending  part. 

Tbe  upper  or  horizontal  part  (fig  36,  g to  h)  reaches  from  Oneishori- 
tbe  anterior  into  the  posterior  lobe,  and  is  shaped  like  the  zontal‘ 
Italic  letter  / inverted.  Its  roof  is  formed  by  tbe  corpus  Its  roof ; 
callosum.  Its  floor  is  irregular  in  outline,  and  presents  floor, 
from  before  backwards  tbe  following  parts  : — first,  a small 

* View  of  tbe  lateral  ventricles  (Quain’s  Anatomy),  c.  Fore  part  of 
corpus  callosum  : tbe  bollow  behind  it  is  tbe  fifth  ventricle,  e.  Choroid 
plexus.  /.  Body  of  the  fornix,  g.  Anterior  cornu,  h.  Posterior 
cornu.  Jc.  Corpus  striatum.  1.  Optic  thalamus,  n.  Hippocampus 
minor,  o.  Posterior  pillar  of  the  fornix  continued  into  the  corpus 
fimbriatum,  v.  q.  Hippocampus  major,  r.  Convolutions  of  the  ex- 
terior. s.  Taenia  semicircularis.  y.  Eminentia  collaterals. 

Q2 
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piece  of  the  under  part  of  the  corpus  callosum  (c)  ; next,  a 
large,  gray,  pear-shaped  body,  the  corpus  striatum  (fc)  ; 
behind  this,  another  large  white  projection,  named  optic 
thalamus  (?)  ; and  between  the  two  last  bodies  is  a white 
line  (s),  taenia  semicircularis.  On  the  surface  of  the  optic 
thalamus  is  a vascular  fold  of  the  pia  mater  (e),  known  as  the 
plexus  choroides,  together  with  the  thin  white  edge  of  the 
fornix  (/).  Close  behind  the  optic  thalamus  is  the  beginning 
of  a projection  (hippocampus  major),  that  lies  in  the  floor  of 
the  descending  part  of  the  lateral  ventricle  (q)  ; and  in  the 
posterior  cornu  is  an  elongated  eminence,  the  hippocampus 
minor  (71).  The  inner  boundary  of  the  ventricle,  or  the 
septum  ventriculorum,  is  a thin  partition,  which  has  been 
named  septum  lucidum  ; below  the  anterior  part  of  this 
partition,  opposite  the  front  of  the  optic  thalamus,  is  the 
aperture  of  communication  (foramen  of  Monro)  between  the 
two  lateral  ventricles. 

The  lower  or  descending  part  of  the  ventricle  winds  be- 
neath the  optic  thalamus,  and  forms  a curve  like  the  half- 
bent fore  finger.  Forming  the  roof , will  be  the  optic  thala- 
mus and  the  contiguous  part  of  the  hemisphere.  In  the 
floor  is  a large  curved,  convex  eminence,  somewhat  indented 
at  the  end,  which  is  called  the  hippocampus  major  (q)  ; and 
along  its  concave  margin  is  a thin  white  band — tsenia  (v)9 
that  is  prolonged  from  the  fornix.  External  to  the  projection 
of  the  hippocampus  is  another  white  eminence,  the  pes 
accessorius  ( y ),  or  eminentia  collaterals.  In  this  part  of  the 
ventricle  is  the  vascular  fringe  of  the  plexus  choroides  : it 
enters  by  a fissure  internal  to  the  hippocampus. 

The  septum  lucidum  (fig.  37,  s),  or  the  thin  partition 
between  the  lateral  ventricles,  is  a translucent  part  of  the 
cerebral  mass,  which  hangs  vertically  in  the  middle  line 
between  the  corpus  callosum  and  the  fornix.  It  is  some- 
what triangular  in  form,  with  the  larger  part  turned  for- 
wards, and  the  narrow  or  pointed  extremity  directed  back- 
wards. Its  surfaces  look  to  the  lateral  ventricles.  The 
upper  border  is  attached  altogether  to  the  under  aspect  of 
the  corpus  callosum  ; and  the  lower  border  is  joined  in  part 
to  the  fornix  (/),  but  in  front  of  that  body  it  is  connected 
with  the  under  or  prolonged  portion  (rostrum)  of  the  corpus 
callosum.  The  septum  consists  of  two  layers,  which  enclose 
a space — the  fifth  ventricle  ; and  each  layer  is  formed  of 
white  substance,  with  an  external  coating  of  gray  matter. 

Dissection. — The  space  of  the  fifth  ventricle  will  come 
into  view  by  cutting  through  the  part  of  the  corpus  callosum 
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that  remains  in  the  middle  line,  and  by  detaching  the  ante- 
rior half  from  the  septum  lucidum,  so  that  it  can  be  raised 
forwards.  (See  fig.  36). 

Fig.  37.* 


The  ventricle  of  the  septum , or  the  fifth  ventricle  (fig.  36,  c),  Fifth  ven- 
exists  in  the  anterior  part  of  the  ventricular  partition,  where  tncle- 
the  depth  is  greatest.  Like  the  septum  that  contains  it,  its 
largest  part  is  in  front.  In  the  adult  it  is  a closed  space, 
but  in  the  fetus  it  opens  inferiorly  into  the  third  ventricle 
between  the  pillars  of  the  fornix.  Its  surface  has  an  epi- 
thelial covering  like  that  in  the  lateral  ventricles. 

Dissection. — The  fornix  should  be  next  examined.  To  Dissection, 
lay  bare  this  body  the  posterior  part  of  the  corpus  callosum 
should  be  detached  with  care  from  it,  and  thrown  backwards ; 
and  the  septum  lucidum  should  also  be  removed  from  its 
upper  surface. 

* Vertical  section  through  the  middle  of  the  encephalon  (Sommer- 
ring).  a and  b.  Front  and  hack  of  corpus  callosum,  c.  Soft  commis- 
sure. d and  e.  Inner  part  of  optic  thalamus,  hounding  the  third 
ventricle.  /.  Fornix,  and  g , its  anterior  crus,  h and  Id.  Gyrus  for- 
nicatus ; and  touching  the  convolution  behind  at  h,  is  the  thin  lamina 
cinerea.  i.  Infundibulum.  ic.  Corpora  quadrigemina,  over  the 
passage  called  aqueduct  of  Sylvius,  n.  Corpus  albicans,  p.  Pituitary 
body.  r.  Choroid  plexus,  s.  Septum  lucidum.  t.  Crus  cerebri,  cut. 
u.  Pineal  body.  v.  Valve  of  Vieussens.  x ri  oi'.  Marginal  convolu- 
tion of  the  longitudinal  fissure.  The  figures  refer  to  some  cranial  nerves. 
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The  fornix , or  arch  (fig.  36,  /),  is  a thin  white  horizontal 
stratum  beneath  the  corpus  callosum,  which,  projecting  on 
each  side  into  the  lateral  ventricle,  forms  part  of  the  floor  of 
that  cavity.  It  is  triangular  in  shape,  with  the  base  turned 
backwards  ; and  it  is  continuous  with  the  rest  of  the  brain 
only  by  its  apex  and  base,  where  it  gives  off  processes  or 
crura  both  before  and  behind. 

At  its  posterior  part  or  base,  the  fornix  has  the  following 
arrangement  : — In  the  middle  line  it  joins  the  corpus  callo- 
sum, whilst  on  each  side  it  sends  off  a small  riband-like  band 
— tsenia  hippocampi  (fig.  36,  v ),  along  the  concave  margin  of 
the  hippocampus  major.  At  the  anterior  part,  or  apex,  it  is 
arched  over  the  foramen  of  Monro,  opposite  the  front  of  the 
optic  thalamus,  and  ends  likewise  in  two  processes  or  crura 
(fig.  37,  g ),  which  will  be  afterwards  followed  to  the  corpora 
albican tia  and  the  optic  thalami  (p.  236).  To  the  upper 
surface,  along  the  middle  line,  the  septum  lucidum  is 
attached.  Each  border  is  free  in  the  corresponding  lateral 
ventricle,  where  it  rests  on  the  optic  thalamus,  and  along  it 
lies  the  choroid  plexus. 

If  the  fornix  be  cut  across  near  its  front,  the  foramen  of 
Monro  will  be  opened,  and  the  descending  anterior  pillars 
will  be  seen.  When  the  posterior  part  is  raised,  the  fornix 
will  be  found  to  be  supported  on  a process  of  the  pia  mater, 
named  velum  interpositum  ; and  at  its  base  (on  the  under 
aspect)  between  the  two  offsets,  or  the  taeniae  hippocampi,  is 
a triangular  surface,  which  is  marked  by  transverse  and  some- 
times by  longitudinal  lines  : the  surface  which  is  so  defined 
has  been  called  incorrectly  by  some  the  lyra.'^ 

The  fornix  may  be  also  described  as  consisting  of  two 
bands,  right  and  left,  which  are  united  for  a certain  distance 
in  the  central  part  or  body.  According  to  this  view,  each 
band,  commencing  in  the  optic  thalamus,  passes  over  the 
foramen  of  Monro,  and  after  forming  the  body  of  the  fornix, 
is  continued  as  a distinct  piece  to  the  surface  of  the  hippo- 
campus major. 

The  Foramen  of  Monro  is  the  aperture  beneath  the  ante- 
rior part  of  the  fornix,  in  which  the  plexus  choroides  lies. 
Through  it  the  lateral  ventricles  communicate  with  one 
another  and  with  the  third  ventricle. 

Floor  of  the  lateral  Ventricle. — The  student  may 

* See  a foot  note  by  Dr.  Sharpey,  in  Quain’s  Anatomy,  vol.  ii. 
p.  471. 
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leave  untouched,  for  the  present,  the  membrane  on  which  lateral  ven- 
the  fornix  rests,  and  proceed  to  examine,  on  the  left  side, 
the  different  bodies  that  have  been  enumerated  as  consti- 
tuting the  floor  of  the  lateral  ventricle. 

The  corpus  striatum  (superior  ganglion  of  the  cerebrum)  striate  body 
(fig.  36,  h),  is  the  large  gray  body  in  the  anterior  part  of  the  mfr01lt- 
lateral  ventricle.  It  is  placed  opposite  the  island  of  Beil  in 
the  fissure  of  Sylvius  ; and  it  has  received  its  name  from 
the  striated  appearance  of  a vertical  section. 

Dissection. — To  see  the  structure  of  the  corpus  striatum,  Dissection 
the  student  should  make  a cut  in  it  from  before  backwards,  J^.|truc’ 
until  certain  white  fibres  crossing  it  obliquely  from  within 
outwards  are  reached.  The  knife  should  then  be  carried 
through  this  layer  of  white  fibres  until  another  mass  of  gray 
substance,  similar  to  the  first,  is  arrived  at. 

The  striate  body  appears  to  be  a pyriform  mass  of  gray  Its  form’ . 
matter  of  considerable  thickness,  which  is  surrounded  by  the 
white  substance  of  the  hemisphere,  except  where  it  projects 
into  the  lateral  ventricle.  Its  position  is  oblique  with  respect  ition . 
to  the  middle  line  of  the  brain,  for  the  anterior  part  is  near  * 
the  septum  of  the  ventricles,  whilst  the  posterior  part  is 
external  to  the  optic  thalamus.  By  means  of  the  incision  is  divided 
that  has  been  made  into  the  corpus  striatum,  white  fibres  parts  by 
can  be  seen  to  be  directed  through  it  in  such  a way  as  to  white  fibres, 
divide  the  mass  of  gray  matter  into  two  parts, — one  being 
situate  in  the  ventricle  (intraventricular)  above  the  white 
fibres,  and  the  other  outside  the  ventricular  space,  below 
those  fibres  (extraventricular). 

a.  The  intraventricular  part  (nucleus  eaudatus)  of  the  One  part  in 
striate  body  is  pear-shaped,  and  projects  into  the  floor  of  the  tricle, 
ventricle.  The  end,  directed  forwards,  is  large  and  rounded  ; 

whilst  the  opposite  end  is  thin  and  pointed,  and  is  continued 
backwards,  outside  the  optic  thalamus,  to  the  roof  of  the 
descending  cornu  of  the  lateral  ventricle.  Numerous  veins 
cover  this  part  of  the  corpus  striatum. 

b.  The  extraventricular  part  (nucleus  lenticularis)  will  be  the  other 
best  seen,  afterwards,  by  sections  made  from  the  outer  side  cavity, 
or  from  below.  It  is  oval  in  form,  but  does  not  reach  so 

far  back  as  the  other,  and  is  bounded  inferiorly  by  a white 
capsule  ; through  it  the  anterior  commissure  of  the  brain 
passes  very  obliquely,  as  a subsequent  dissection  will  show. 

The  tcenia  semicircularis  (fig.  36,  s,)  is  a thin  white  band  of  T«»ia^semi- 
longitudinal  fibres,  which  lies  between  the  corpus  striatum 
and  the  optic  thalamus.  In  front  this  band  becomes  broad, 
and  joins  the  pillar  of  the  fornix  ; and  behind  it  is  continued. 
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along  with  the  pointed  end  of  the  corpus  striatum,  into  the 
white  substance  of  the  roof  of  the  descending  cornu  of  the 
lateral  ventricle.  Superficial  to  the  anterior  part  of  the 
tsenia  is  a yellowish  semi-transparent  layer  (lamina  cornea), 
and  beneath  this  some  veins  pass  in  their  course  to  the  veins 
of  Galen  in  the  piece  of  pia  mater. 

The  optic  thalamus  is  only  partly  laid  bare  in  this  stage 
of  the  dissection,  and  its  examination  may  be  omitted  till 
after  the  third  ventricle  has  been  learnt. 

The  hippocampus  minor  (calcar  avis)  resembles  a cock’s 
spur  (fig.  36,  n),  as  it  lies  in  the  posterior  cornu  of  the  ven- 
tricle. It  is  pointed  at  its  posterior  extremity,  and  is  covered 
on  the  free  surface  by  a medullary  layer  which  is  continued 
to  the  corpus  callosum.  When  it  is  cut  across  a gray  stra- 
tum will  be  found  beneath  the  white  ; and  the  eminence 
itself  is  produced  by  the  extension  inwards  of  the  sulcus  at 
the  posterior  part  of  the  inner  surface  of  the  hemisphere 
(p.  224). 

The  hippocampus  major  (fig.  36,  q)  is  the  curved  projection 
in  the  floor  of  the  descending  cornu  of  the  lateral  ventricle. 
Convex  on  the  surface  that  looks  to  the  cavity,  this  body  is 
curved  in  the  same  direction  as  the  cornu,  and  has  its 
concavity  turned  inwards.  The  anterior  extremity  is  the 
largest  and  presents  two  or  three  indentations,  which  give  it 
the  appearance  of  the  foot  of  an  animal,  hence  the  designa- 
tion pes  hippocampi.  Along  the  inner  or  concave  margin  is 
the  small  band  or  tsenia  that  is  prolonged  from  the  fornix  ; 
and  beneath  that  band  is  a thin  layer  of  gray  matter,  with  a 
notched  border,  which  has  been  named  fascia  dentata. 

Dissection. — To  examine  more  fully  the  hippocampus, 
the  parts  of  the  corpus  callosum  and  fornix,  which  remain  in 
the  middle  line,  should  be  divided  longitudinally,  and  the 
posterior  lobe  of  the  left  hemisphere  should  be  drawn  back- 
wards. When  the  pia  mater  has  been  removed  from  the 
inner  side  of  the  hippocampus,  and  this  projection  has  been 
cut  across,  its  structure  will  be  manifest. 

The  hippocampus  is  covered  on  the  ventricular  surface  by 
a medullary  layer,  in  which  the  tsenia  or  the  band  of  the 
fornix  ends.  On  the  opposite  surface  of  this  body  is  the 
hollow  of  a sulcus,  which  is  filled  with  gray  substance  from 
the  exterior  of  the  brain.  Along  the  free  margin  of  the 
hippocampus  the  gray  matter  projects  in  the  form  of  a 
notched  ridge,  the  fascia  dentata. 

Transverse  fissure  of  the  cerebrum. — By  drawing  the 
separated  hemisphere  away  from  the  crus  cerebri  and  the 


YELUM  INTERPOSITUM. 


233 


optic  thalamus  (the  central  parts  of  the  cerebrum),  and  then 
replacing  it,  the  dissector  will  comprehend  the  position,  and 
the  boundaries  of  the  great  cleft  at  the  posterior  part  of  the 
brain.  This  fissure  is  placed  beneath  the  fornix,  and  extends  is  beneath 
downwards,  on  each  side,  from  the  middle  line  to  the  end  of  co^us  wi- 
the descending  cornu.  It  is  bounded  on  the  one  side  by  the  losum, 
fornix  and  the  hemisphere,  and  on  the  other  by  the  pe- 
duncle of  the  cerebrum  and  the  optic  thalamus.  Through  and  reaches 
this  great  slit  the  pia  mater  passes  into  the  brain,  and  forms  j^ain°f 
the  velum  interpositum  and  the  plexus  choroides.  Where  pia  mater 
the  pia  mater  projects  into  the  lateral  ventricle,  beneath  the  enterslt- 
edge  of  the  fornix,  it  is  supposed  to  receive  a prolongation 
from  the  lining  structure  of  the  cavity,  by  which  the  interval 
beneath  the  fornix  is  closed. 

Parts  in  the  Middle  Line.  — The  student  is  now  to  Parte intfie 
return  to  the  examination  of  the  parts  in  the  centre  of  the  the  brain, 
brain,  viz.  the  fold  of  pia  mater  and  its  vessels  ; with  the 
third  ventricle,  and  the  parts  connected  with  it.  At  the 
same  time  the  optic  thalamus  is  to  be  seen. 

The  velum  interpositum  is  the  central  part  of  the  fold  of  Velum,  or 
the  pia  mater  that  enters  the  brain  by  the  great  transverse  ^ater^ pia 
fissure.  Triangular  in  shape,  the  membrane  has  the  same 
extent  as  the  body  of  the  fornix,  and  reaches  in  front  to  the 
foramen  of  Monro. . The  upper  surface  is  in  contact  with  is  over  third 
the  fornix,  to  which  it  supplies  vessels  ; and  the  lower  sur-  ventrlcle’ 
face  looks  to  the  third  ventricle,  and  covers  the  pineal  body, 
and  a part  of  each  optic  thalamus.  Along  each  side  is  a its  lateral 
vascular  and  fringed  roll  of  the  membrane  (choroid  plexus).  part 

The  choroid  plexus  (fig.  36,  e,)  is  the  red,  somewhat  ^dpiexus 
rounded,  and  divided  margin  of  the  fold  of  pia  mater  in  the  of  the  late- 
interior  of  the  brain.  The  lower  end  is  larger  than  the  tricle.n" 
upper,  and  each  is  described  as  extending  from  the  foramen 
of  Monro  to  the  extremity  of  the  descending  cornu.  On  its 
surface  the  choroid  plexus  is  villous ; and  the  villi  are 
minutely  subdivided,  and  covered  by  flattened  nucleated 
epithelium,  like  that  on  the  surface  of  the  ventricle,  with 
fat  granules  and  pigment  in  the  cells.* 

Vessels  of  the  velum. — Some  small  arteries  have  been  ^sels^ 
already  traced  to  the  velum  and  the  choroid  plexus  from  the  Arteries ; 
cerebral  and  cerebellar  arteries  (p.  193).  These  supply 
branches  to  the  surrounding  cerebral  substance.  The  veins  veins; 
of  the  choroid  plexus  receive  branches  from  the  ventricle, 
and  end  in  the  following. 

* Particles  of  brain  sand,  like  tkat  in  the  pineal  body,  are  sometimes 
present  in  the  choroid  plexus. 
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Along  the  centre  of  the  velum  are  two  large  veins,  veins 
of  Galen , which  begin  at  the  foramen  of  Monro,  by  the 
union  of  branches  from  the  corpus  striatum  and  the  choroid 
plexus.  Lying  side  by  side  in  the  membrane,  these  veins 
are  usually  united  into  one  at  the  posterior  part  of  the 
velum,  which  opens  into  the  straight  sinus. 

j Dissection. — When  the  velum  interpositum  has  been  raised  * 
and  thrown  backwards,  the  third  ventricle  will  be  visible. 
In  reflecting  the  piece  of  pia  mater  the  student  must  be  care- 
ful of  the  pineal  body,  which  would  otherwise  be  detached. 
On  the  under  surface  of  the  velum  are  the  choroid  plexuses 
of  the  third  ventricle. 

The  choroid  'plexuses  of  the  third  ventricle  are  two  fringed 
bodies  beneath  the  velum,  which  resemble  the  like  parts  in 
the  lateral  ventricle. 

The  third  ventricle  is  an  interval  between  the  optic  tha- 
lami  (fig.  3^,  e to  d),  and  reaches  to  the  base  of  the  brain. 
Its  situation  is  in  the  middle  line  of  the  cerebrum,  and 
below  the  level  of  the  other  ventricles,  with  which  it  com- 
municates. Its  boundaries  and  communications  are  the 
following  : — 

The  roof  is  formed  by  the  velum  interpositum  and  the 
fornix.  The  floor  is  very  oblique  from  behind  forwards,  so 
that  the  depth  of  the  cavity  is  greatest  in  front : correspond- 
ing with  the  floor  are  the  parts  at  the  base  of  the  brain, 
which  lie  between  the  crura  cerebri  and  the  anterior  longi- 
tudinal fissure,  viz.  locus  perforatus,  corpora  albicantia, 
tuber  cinereum,  commissure  of  the  optic  nerves,  and  lamina 
cinerea.  On  the  sides  of  the  cavity  the  optic  thalami  are 
situate.  In  front  of  the  space  are  the  descending  pillars  of 
the  fornix,  with  part  of  the  anterior  commissure  of  the  cere- 
brum in  the  interval  between  them.  Behind  are  the  posterior 
commissure  and  the  pineal  body.  Crossing  the  centre  of  the 
space,  from  one  optic  thalamus  to  another,  is  a band  of  gray 
matter — the  soft  commissure,  (c). 

This  space  communicates  with  the  other  ventricles  of  the 
brain  in  the  following  way  : — In  front  it  joins  each  lateral 
ventricle  through  the  foramen  of  Monro,  and  opens  into  the 
fifth  ventricle  in  the  fetus.  Behind  is  an  opening  into  the 
fourth  ventricle,  beneath  the  posterior  commissure,  which  is 
named  aqueduct  of  Sylvius.  At  the  lower  part,  in  front, 
there  is  a depression  opposite  the  infundibulum  (iter  ad  in- 
fundibulum). The  lining  of  the  ventricle  is  continued  into 
the  neighbouring  cavities  through  the  different  apertures  of 
communication,  and  closes  the  iter  ad  infundibulum. 
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Gray  matter  of  the  ventricle . — A stratum  of  gray  matter  Gray  matter 
covers  most  of  the  surface  of  the  ventricle.  At  the  lower  tdcie! Ven" 
part  of  each  optic  thalamus  it  envelops  the  crus  of  the  fornix, 
and  ascends  to  the  septum  lucidum  ; and  in  the  floor  of  the 
cavity  it  exists  in  abundance,  entering  into  the  corpora 
albicantia,  and  uniting  the  structures  that  form  the  floor  of 
the  third  ventricle.  In  the  middle  of  the  space  it  reaches 
from  side  to  side,  and  forms  the  soft  commissure. 

The  anterior  commissure  of  the  cerebrum  is  a round  Anterior 
bundle  of  white  fibres,  which  passes  through  both  corpora  commis- 
striata,  and  connects  the  opposite  hemispheres.  To  see  it  form  and 
in  one  half  of  its  extent,  the  student  should  make  the  follow-  extent, 
ing  dissection  : — 

Dissection . — On  the  side  on  which  the  corpus  striatum  To  see  it, 
has  been  cut  into,  the  commissure  is  to  be  followed  into  the 
interior  of  that  body,  by  scraping  away  the  gray  matter 
(intraventricular)  with  the  handle  of  the  scalpel.  The  com- 
missure may  be  seen  then  to  perforate  below  the  white 
fibres  of  the  corpus  striatum,  and  to  pass  through  the  other 
mass  of  gray  matter  (extraventricular)  of  the  same  body. 

The  anterior  commissure  is  free  only  in  the  middle  line,  Position  ; 
where  it  lies  before  the  pillars  of  the  fornix ; for  it  perforates 
the  corpus  striatum,  passing  in  succession  through  the  intra-  and  course 
ventricular  gray  mass,  the  white  fibres,  and  the  extraventri- 
cular gray  mass.  Lastly,  the  commissure  pierces  the  white  to  roof  of 
stratum  bounding  externally  the  corpus  striatum,  and  ends  cornu?1* 
in  the  roof  of  the  inferior  cornu  of  the  lateral  ventricle. 

The  posterior  commissure  of  the  cerebrum  is  smaller  than  Posterior 
the  anterior,  and  is  placed  above  the  passage  into  the  fourth  commissure. 
ventricle.  Laterally  it  enters  the  substance  of  the  optic 
thalamus,  and  piercing  it,  ends  in  the  hemisphere. 

The  thalamus  opticus  (inferior  ganglion  of  the  cerebrum)  Thalamus 
will  be  best  seen  on  the  side  on  which  the  inferior  cornu  of  °Ptlcus* 
the  lateral  ventricle  has  been  opened.  It  is  a square-shaped  Jorp.  and 
body,  which  forms  part  of  the  lateral  and  third  ventricles. 

The  upper  surface  projects  in  the  floor  of  the  lateral  Upper  sur 
ventricle  (fig.  36,  l),  and  is  marked  in  front  by  a promi-  ace‘ 
nence — anterior  tubercle,  near  the  tsenia  semicircularis.  The 
under  surface  forms  part  of  the  roof  of  the  inferior  cornu  of  Under  part, 
the  lateral  ventricle,  and  into  it  the  crus  cerebri  is  inserted. 

By  its  inner  side  this  body  enters  into  the  third  ventricle  ; inner  side, 
and  along  the  upper  part  lies  the  peduncle  of  the  pineal 
body.  On  the  outer  side  are  the  corpus  striatum,  and  the  Outer  side, 
substance  of  the  hemisphere.  The  anterior  part  looks  to  anterior, 
the  foramen  of  Monro.  And  the  posterior  part,  which  is  terto?°parts 
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free  in  the  inferior  cornu  of  the  lateral  ventricle,  presents 
interiorly  two  small  roundish  tubercles,  which  are  placed 
one  outside  and  the  other  inside  the  bend  (genu)  of  the 
optic  nerve,  and  are  named  from  their  position  to  it,  in- 
ternal and  external  geniculate  bodies. 

The  origm  of  the  optic  nerve  from  the  thalamus,  and  from 
the  geniculate  and  quadrigeminal  bodies,  can  be  now  seen. 
At  the  back  of  the  crus  cerebri  the  optic  tract  receives  fibres 
from  the  optic  thalamus  which  it  touches,  and  then  divides 
into  two  terminal  bands  : — one  of  these  is  connected  with 
the  gray  matter  in  the  external  geniculate  body,  and  is 
continued  onwards  to  one  of  the  corpora  quadrigemina 
(nates)  ; the  other  is  similarly  connected  with  the  internal 
geniculate  body,  and  is  then  prolonged  to  the  other  quadri- 
geminal body  (testis)  of  the  same  side. 

Dissection. — The  origin  of  the  fornix  in  the  optic  thala- 
mus may  be  followed  out  next.  As  a preparatory  step  the 
anterior  commissure  and  the  anterior  part  of  the  corpus 
callosum  should  be  cut  along  the  middle  line,  so  that  the 
left  hemisphere  can  be  separated  from  the  other.  On  the 
left  hemisphere  the  crus  of  the  fornix  is  to  be  traced  down- 
wards, first  to  the  corpus  albicans,  and  then  upwards  into 
the  optic  thalamus. 

Anterior  pillar  of  the  fornix  (fig.  38,  t). — The  fornix 
begins  in  the  thalamus  opticus  near  the  tubercle  on  the 
upper  surface.  From  this  origin  it  descends  in  a curved 
direction  to  the  corpus  albicans,  where  it  makes  a turn  like 
half  of  the  figure  8,  and  furnishes  a white  envelope  to  the 
gray  matter  of  that  body.  The  crus  then  ascends,  being 
bent  forwards,  through  the  gray  substance  on  the  side  of 
the  optic  thalamus  ; and  it  is  joined  by  the  fibres  of  the 
taenia  semicircularis  and  peduncle  of  the  pineal  gland. 
Lastly,  the  crus  is  applied  to  the  like  part  of  the  opposite 
side  to  form  the  body  of  the  fornix. 

The  pineal  body  and  the  corpora  quadrigemina , which  are 
placed  behind  the  third  ventricle,  may  be  next  examined. 

Dissection. — All  the  pia  mater  should  be  carefully  re- 
moved from  the  surface  of  the  quadrigeminal  bodies,  espe- 
cially on  the  left  side,  on  which  they  are  to  be  seen.  The 
posterior  lobe  of  the  hemisphere  of  the  same  side  may  be 
cut  off. 

The  pineal  gland  (conarium)  is  a small  conical  body  (fig. 
37,  u ),  which  is  situate  above  the  posterior  commissure,  and 
between  the  anterior  pair  of  the  corpora  quadrigemina.  In 
shape  like  the  cone  of  a fir,  it  is  less  than  a quarter  of  an 
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inch  in  length,  and  has  the  base  or  wider  part  turned  for- 
wards. It  is  connected  to  the  optic  thalami  by  two  white 
bands, — peduncles  of  the  pineal  body  : these  begin  at  the  attachment 
base  of  the  pineal  gland,  and  extending  forwards,  one  on  to  t]aalamus* 
each  side,  along  the  inner  part  of  the  optic  thalami,  end  by 
joining  the  crura  of  the  fornix.  The  base  of  the  gland  is 
further  connected  by  transverse  white  fibres  with  the  pos- 
terior commissure. 

This  body  is  of  a red  colour  and  vascular,  and  encloses  a structure, 
cavity.  It  contains  in  its  substance  large  pale  nucleated 
cells  without  offsets,  with  a few  nerve  fibres,  and  some 
calcareous  material  (brain  sand)  consisting  of  particles  of 
phosphate  and  carbonate  of  lime  and  magnesia.  * 

The  corpora  quadrigemina  (fig.  37,  h)  are  four  small  Corpora 
bodies,  which  are  arranged  in  pairs,  right  and  left,  and  are  T^dngem' 
separated  by  a median  groove.  Each  pair  is  situate  on  the  In  pairs  on 
cerebral  aspect  of  the  peduncle  of  the  cerebrum  of  the  same  eacii  side* 
side. 

The  anterior  eminence  (nates)  is  somewhat  larger  than  Anterior 
the  posterior,  from  which  it  is  separated  by  a slight  depres-  one  (natesh 
sion  ; it  is  oblong  from  before  backwards,  and  sends  for- 
wards a white  band  to  join  the  optic  thalamus  and  the  optic 
nerve. 

The  posterior  eminence  (testis)  is  rounder  in  form  and  Posterior 
whiter  in  colour  than  the  preceding  : it  has  also  a lateral  £Sth  join^ 
white  band,  which  is  directed  beneath  the  corpus  genic u-  thalamus, 
latum  internum,  and  blends  with  the  optic  tract  and  the 
thalamus  opticus. 

These  bodies  are  small  masses  of  gray  substance  enveloped  structure 
by  white,  and  are  placed  on  the  band  of  the  fillet  that  forms  bands.611 
the  roof  of  the  aqueduct  of  Sylvius.  The  processes  (brachia) 
to  the  optic  thalamus  are  accessory  parts  to  the  peduncular 
fibres  of  the  cerebrum. 

Fillet  of  the  olivary  body. — If  the  upper  margin  of  the  Fillet  of 
cerebellum  be  pulled  aside,  a white  band,  about  a quarter  of  °llVdiy  body 
an  inch  in  width,  will  be  seen  to  issue  from  the  transverse 
fibres  of  the  pons,  and  to  be  directed  upwards  to  the  corpora 
quadrigemina  (fig.  38,  i).  This  is  the  upper  or  commissural  p^es  be- 
piece  of  the  fillet  (p.  215),  which  passes  to  the  corpora  pora  quadri- 
quadrigemina,  and  joins  beneath  them,  over  the  Sylvian  semma* 
aqueduct,  with  the  similar  part  of  the  opposite  side. 

Structure  of  the  Cerebrum.  — In  each  cerebral  Three  sets  of 

* These  particles  are  referred  to  by  Kolliker  as  pathological  products, 
arid  the  concentrically  arranged  masses  amongst  them  are  said  to  be 
incrustations  of  fibrin  coagula. 
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hemisphere  three  principal  sets  of  constituent  fibres  are 
recognised,  viz. , diverging,  transverse,  and  longitudinal : the 
former  are  in  part  continuous  with  those  of  the  spinal  cord  ; 
while  the  two  latter  join  distant  parts  of  the  cerebrum,  and 
are  considered  to  be  only  connecting  or  commissural  in  their 
office. 

A.  Peduncular  or  diverging  fibres  (fig.  38). — In  the  crus 
cerebri  or  the  root  of  the  cerebral  hemisphere,  two  bundles 
of  longitudinal  fibres  are  collected  ; these  are  separated,  in 
part,  by  gray  matter,  and  are  derived  from  the  medulla 
oblongata  (p.  219).  From  this  source  the  hemisphere  may 
be  said  to  spring. 

Dissection. — A complete  systematic  view  of  the  diverging 
fibres  cannot  be  given  now,  because  the  dissection  necessary 
for  that  purpose  would  destroy  parts  that  have  not  been  yet 
seen.  At  this  stage  the  chief  purpose  is  to  show  the  passage 
of  the  radiating  fibres  from  the  crus  through  the  two  cerebral 
ganglia. 

To  trace  the  diverging  fibres  onwards,  beyond  the  crus 
cerebri,  and  through  the  corpus  striatum,  the  nucleus 
caudatus  of  that  body  which  covers  them  should  be  scraped 
away  ; and  this  dissection  should  be  made  on  the  side  on 
which  the  striate  body  and  the  optic  thalamus  remain  uncut. 
In  this  proceeding  the  pecten  of  Beil  comes  into  view,  viz., 
gray  matter  passing  between  the  white  fibres,  and  giving 
the  appearance  of  the  teeth  of  a comb. 

On  taking  away  completely  the  prolonged  part  of  the 
nucleus,  others  of  the  same  set  of  fibres  will  be  seen  issuing 
from  the  outer  side  of  the  optic  thalamus,  and  then  radiating 
to  the  posterior  and  inferior  lobes.  After  tracing  those 
fibres,  a part  of  the  upper  surface  of  the  optic  thalamus  may 
be  taken  away  at  the  posterior  end,  to  denude  an  accessory 
bundle  to  the  peduncular  fibres,  which  comes  beneath  the 
corpora  quadrigemina  from  the  superior  peduncle  of  the 
cerebellum. 

Their  arrangement  (fig.  38). — The  diverging  fibres  radiate 
from  the  peduncle  of  the  cerebrum  to  the  surface  of  the 
hemisphere,  passing  in  their  course  through  the  two  cerebral 
ganglia  (optic  thalamus  and  corpus  striatum),  and  they  form 
a conically-shaped  bundle,  whose  apex  is  below  and  base 
above. 

The  fibres  forming  the  free  or  fasciculated  part  of  the 
peduncle  pass  mostly  through  the  striate  body  ; whilst  those 
on  the  opposite  aspect  of  the  peduncle,  which  form  its  teg- 
mentum (fig.  38,  are  transmitted  chiefly  through  the 
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under  part  of  the  optic  thalamus,  though  some  pass  through 

both  corpus  striatum  and  optic  thalamus.  In  those  two 

ganglionic  bodies  the  fibres  are  greatly  increased  in  number ; 

and  in  the  optic  thalamus,  they  receive  accessory  bundles  their  acces- 

from  the  superior  peduncle  of  the  cerebellum  (p.  245),  from  sory  bands. 

the  fillet  of  the  olivary  body,  from  the  pair  of  the  corpora 


Fig.  38.* 


quadrigemina  on  the  same  side,  and  from  the  corpora 
geniculata. 

On  escaping  from  the  striate  body  and  the  thalamus  the  in  the  hemi- 
fibres  radiate  into  the  anterior,  middle,  and  posterior  parts  ^tend  to®y 
of  the  cerebral  hemisphere,  forming  the  corona  radiata.  In  convolu- 
the  hemisphere  the  fibres  are  continued  to  the  convolutions,  tlons* 
but  before  reaching  the  circumference  of  the  brain  they 
decussate  with  the  converging  fibres  of  the  corpus  callosum. 

Their  expansion  in  the  hemisphere  resembles  a fan  bent 

* Upper  view  of  the  peduncular  fibres  (Arnold),  a.  Fasciculus  teres. 
b.  Fascicular  fibres  continued  into  the  crus  cerebri  on  the  upper  aspect 
(the  tegmentum),  c.  Corpora  quadrigemina.  /.  Superior  peduncles 
of  the  cerebellum,  i.  Upper  part  of  the  fillet.  Jc.  Corpus  striatum. 

1.  Thalamus,  s.  Under  portion  of  corpus  callosum  in  front,  decussa- 
ting laterally  at  y,  with  the  diverging  fibres.  Other  parts  are — p.  Pos- 
terior pyramid  ; e.  restiform  body  ; n.  middle  peduncles  of  the  cere- 
bellum cut  across ; q.  upper  surface  of  corpus  callosum. 
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down  in  front  and  behind,  forming  thus  a layer  which  is 
concave  on  the  under  side. 

Their  extent . — All  the  fibres  of  the  peduncle  do  not  reach 
the  surface  of  the  brain,  nor  are  all  those  at  the  circum- 
ference derived  originally  from  the  peduncle  : for  some  of 
the  fibres  of  the  crus  cerebri  end  in  the  corpus  striatum  and 
the  optic  thalamus,  especially  in  the  former  ; and  others 
extend  only  from  those  ganglionic  bodies  to  the  surface  of 
the  hemisphere.  * Thus,  in  addition  to  the  fibres  that 
extend  throughout,  viz.  from  the  crus  to  the  surface,  some 
connect  the  peduncle  of  the  cerebrum  with  the  ganglia,  and 
others  connect  the  ganglia  with  the  convolutions  on  the 
exterior. 

Their  source. — The  fibres  thus  entering  inferiorly  the 
cerebrum  through  its  peduncle,  and  continued  thence  to  the 
periphery  of  the  hemisphere,  are  derived  from  all  three 
components  of  the  medulla  oblongata  (fig.  38),  viz.,  anterior 
pyramid,  lateral  column,  and  restiform  body  ; and  there- 
fore indirectly  from  all  the  divisions  of  the  spinal  cord 

(p.  207). 

The  decussation  between  the  fibres  of  opposite  sides  have 
been  before  referred  to  (p.  210,  220). 

B.  The  transverse  or  commissural  fibres  connect  the  hemi- 
spheres of  the  cerebrum  across  the  middle  line.  They  give 
rise  to  the  great  commissure  or  the  corpus  callosum  (fig.  38, 
g and  s)  (p.  225),  and  to  the  anterior  and  posterior  commis- 
sures (p.  235).  These  bodies  have  been  already  examined. 

C.  Longitudinal  fibres. — Other  connecting  fibres  pass  from 
before  backwards,  uniting  together  parts  of  the  same  hemi- 
sphere, and  having  mostly  a circular  arrangement. 

The  chief  fibres  of  this  system  are  collected  in  the  follow- 
ing bands,  viz.  the  fornix,  the  tsenia  semicircularis,  and  the 
peduncles  of  the  pineal  body.  Other  longitudinal  fibres 
may  be  enumerated  on  the  upper  and  under  surfaces  of  the 
corpus  callosum,  along  the  middle  line  ; together  with  the 
band  of  the  convolution  of  the  corpus  callosum  : the  fibres 
in  contact  with  the  corpus  callosum  are  connected  with  the 
anterior  perforated  spot  of  the  base  of  the  brain. 

Structure  of  the  optic  thalamus. — On  making  sections  of 
the  optic  thalamus  on  the  side  on  which  it  is  entire  (the 
left),  this  body  will  be  found  to  consist  of  layers  of  gray 
and  white  substance,  at  the  upper  and  inner  parts  ; and  of 

* According  to  Kolliker  and  others,  none  of  the  fibres  of  the  peduncle 
reach  farther  than  the  corpus  striatum  and  the  optic  thalamus. 
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the  medullary  fibres  (tegmentum)  of  the  peduncle  of  the 
cerebrum,  at  the  lower  and  outer  parts. 

Corpus  striatum.  — By  slicing  through  the  corona  radiata  Section  of 
on  the  right  side,  so  as  to  bring  into  view  the  extraventri-  ^tum  from 
cular  part  (nucleus  lenticularis)  of  the  corpus  striatum,  the  outside, 
extent  and  form  of  that  mass,  and  the  situation  of  the  ante- 
ror  commissure  will  be  apparent. 

Crus  cerebri. — By  a vertical  section  through  the  right  Section  of 
peduncle  of  the  cerebrum,  the  disposition  and  the  thickness  crus  cerebri- 
of  the  two  layers  of  its  longitudinal  fibres,  and  the  situation 
of  the  locus  niger  between  them  may  be  perceived. 

Dissection. — The  cerebellum  is  to  be  detached  from  the  Proceeding 
remains  of  the  cerebrum,  by  carrying  the  knife  through  the  cerebellum 
optic  thalamus  so  that  the  cerebellum  with  the  corpora 
quadrigemina,  the  crura  cerebri,  the  pons,  and  the  medulla 
oblongata,  may  remain  united  together. 

When  the  cerebellum,  united  with  the  other  parts  men-  Parts  to  be 
tioned  above,  has  been  detached  from  the  cerebrum,  all  the  fro^one* 
pia  mater  is  to  be  carefully  removed  from  the  fissure  on  its  another, 
under  surface  ; and  the  different  bodies  in  that  fissure  are 
to  be  separated  from  one  another.  Lastly  the  handle  of  the 
scalpel  should  be  passed  along  a sulcus  at  the  circumference 
of  the  cerebellum  between  the  upper  and  under  surfaces. 


Section  V. 

THE  CEREBELLUM. 

The  cerebellum , little  brain  (fig.  39),  is  flattened  from  above  Form  and 
down,  so  as  to  be  widest  from  side  to  side,  and  measures 
about  four  inches  across.  This  part  of  the  encephalon  is  position  of 
situate  in  the  posterior  fossae  of  the  base  of  the  skull,  cerebeUum- 
beneath  the  tentorium  cerebelli.  Like  the  cerebrum,  it  is  Divisions, 
incompletely  divided  into  two  hemispheres, — the  division 
being  marked  by  a wide  groove  along  the  under  surface,  and 
by  a notch  at  the  posterior  part  which  receives  the  falx 
cerebelli. 

Upper  Surface. — On  the  upper  aspect  the  cerebellum  is  No  groove 
raised  in  the  centre,  but  is  sloped  towards  the  circumference,  surface^1 l'per 
There  is  not  any  median  sulcus  on  this  surface,  and  the 
halves  are  united  by  a central  constricted  part  or  isthmus, — yelled  by 
the  superior  vermiform  process.  Separating  the  upper  from  median 
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the  under  surface,  at  the  circumference,  is  the  horizontal 
fissure,  which  is  wide  in  front,  and  extends  backwards  from 
the  pons  to  the  middle  line  of  the  cerebellum. 

Laminae  and  The  surface  of  the  cerebellum  is  marked  by  plates  or 
rangement.  laminae,  instead  of  convolutions,  which  are  notched  on  the 
sides,  and  form  segments  of  circles,  with  their  convexity 
directed  backwards,  and  with  a concentric  arrangement.  On 
the  upper  aspect  the  laminae  pass  from  the  one  hemisphere 
to  the  other,  with  only  a slight  bending  forwards  of  the 
most  anterior  in  the  superior  vermiform  process  ; but  on 
the  under  aspect  they  join  the  sides  of  the  different  bodies, 
shallow  and  or  commissures  in  the  median  fissure.  Between  the  lamina? 
deep.  are  sulci  or  fissures,  which  are  lined  by  the  pia  mater,  and 
reach  to  different  depths  : the  shallower  of  these  separate 
the  laminae  ; but  the  deeper  limit  the  lobes,  and  reach  down- 
wards to  the  white  substance  of  the  interior.  Here  and 
there  the  sulci  are  interrupted  by  cross  laminae. 

A fissure  is  The  under  surface  is  convex,  being  received  into  the 
below,  fossae  of  the  base  of  the  skull,  and  is  divided  into  hemi- 
spheres (fig.  39,  w)  by  a median  hollow  (vallecula). 

Fig.  89.* 


which  is  The  central  sulcus,  or  the  vallecula,  receives  the  medulla 

va/iey,  oblongata,  and  is  wider  at  the  middle  than  at  either  the 
and  contains  anterior  or  the  posterior  part.  In  the  bottom  of  the  sulcus 

* Under  part  of  the  cerebellum  seen  from  before  (Reil),  the  medulla 
oblongata,  m,  being  cut  away  in  greater  part.  c.  Pons  Varolii,  with  the 
cerebellum  attached  to  the  sides.  1.  Flocculus  or  subpeduncular  lobe. 
n.  Amygdaloid  lobe,  i to  s.  Inferior  vermiform  process,  consisting  of 
the  following  parts  :—p.  Pyramid,  r.  Uvula,  and  s.  Nodule,  x..  Pos- 
terior medullary  velum.  The  cranial  nerves  are  marked  by  figures. 
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is  a mass  named  inferior  vermiform  process  (fig.  39,  i to  s), 
which  corresponds  with  the  central  part  connecting  the 
halves  of  the  cerebellum  on  the  upper  surface  : the  two 
parts  constitute  the  general  commissure  of  the  halves  of  the 
cerebellum. 

Constituents  of  the  vermiform  process. — Entering  into  the 
constitution  of  the  inferior  vermiform  process  are  the  follow- 
ing eminences,  which  may  be  easily  separated  from  one 
another  with  the  handle  of  the  scalpel  : — Most  anteriorly  is 
a narrow  body,  the  uvula  (fig.  39,  r),  which  is  named  from 
its  resemblance  to  the  same  part  in  the  throat ; it  is  longer 
from  before  backwards  than  from  side  to  side,  and  is  divided 
into  laminae.  Its  anterior  projection  into  the  fourth  ven- 
tricle is  named  nodule , or  laminated  tubercle,  s ; and  on  its 
side  is  a ridge  of  gray  matter,  the  furrowed  band,  which  is 
notched  on  the  surface,  and  unites  it  with  the  almond-like 
lobe  of  the  hemisphere.  Connected  with  the  nodule  is  a 
thin  white  layer, — the  medullary  velum  ; but  this  and  the 
furrowed  band  will  be  seen  in  a subsequent  dissection 
(p.  244).  Behind  the  uvula  is  a tongue-shaped  body, 
named  pyramid , p,  which  is  elongated  from  side  to  side,  and 
is  marked  by  transverse  laminae.  Still  farther  back  are 
certain  transverse  pieces,  i,  extending  between  the  posterior 
lobes  of  the  hemispheres,  of  which  they  were  considered  by 
Beil  to  be  the  commissures. 

Lobes  of  the  Hemisphere. — Each  hemisphere  is  sub- 
divided into  lobes  on  both  the  upper  and  the  under  aspect 
(fig.  39). 

On  the  upper  surface  there  are  two  lobes,  anterior  and 
posterior,  which  are  separated  by  a sulcus,  but  the  interval 
between  them  is  not  well  marked.  The  anterior  or  square 
lobe  extends  back  to  a level  with  the  posterior  edge  of  the 
vermiform  process  ; and  the  posterior  reaches  thence  to  the 
great  horizontal  fissure  at  the  circumference. 

On  the  under  surface  of  the  cerebellum,  there  are  five 
lobes  ; and  three  of  them  are  separated  by  sulci  amongst 
the  laminae  of  the  hemisphere,  but  they  are  not  more  distinct 
than  the  lobes  on  the  upper  surface  : — 

Beginning  behind,  the  student  will  meet  first  the  posterior 
lobe,  which  joins  the  commissural  laminae  behind  the  pyramid 
in  the  vallecula.  Next  in  order  is  the  slender  lobe,  which  is 
connected  with  the  posterior  part  of  the  pyramid,  as  well  as 
with  the  other  transverse  laminae  behind  that  body.  And 
lastly,  attached  to  the  side  of  the  pyramid,  is  the  biventral  lobe. 
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The  two  other  lobes,  though  smaller,  are  more  evident, 
and  appear  between  the  biventral  lobe  and  the  medulla 
oblongata  : — One  of  these  is  the  amygdaloid  lobe  (fig.  39,  n), 
which  projects  into  the  vallecula  opposite  the  uvula,  and 
touches  the  medulla  oblongata.  The  other  is  a small  pyra- 
midal slip,  which  is  directed  outwards  over  (the  under 
surface  of  the  cerebellum  being  uppermost)  the  crus  cere- 
belli,  and  is  named  flocculus , or  subpeduncular  lobe  (fig. 
39,  l). 

Dissection. — To  see  the  flocculus  and  the  posterior  me- 
dullary velum,  the  biventral  and  slender  lobes  of  the  under 
surface  are  to  be  sliced  off,  on  the  left  side,  so  that  the  amyg- 
daloid lobe  may  be  everted  from  the  valley.  The  flocculus 
is  laid  bare  by  this  proceeding,  and  passing  from  it  to  the 
tip  of  the  uvula  is  the  thin  white  layer  of  the  posterior 
velum  ; beneath  the  last  a bit  of  paper  may  be  inserted. 
The  furrowed  band  on  the  side  of  the  uvula  can  be  fully 
seen  now. 

Flocculus  and  medullary  velum. — The  position  of  the 
flocculus  to  the  crus  cerebelli,  and  in  front  of  the  biventral 
lobe,  has  been  before  mentioned.  This  body  resembles  the 
other  lobes  in  structure  ; and  it  may  be  considered  a rudi- 
mentary lobe,  for  it  is  divided  on  the  surface  into  laminse 
(fig.  39,  T),  and  contains  a white  medullary  centre,  from 
which  offsets  are  furnished  to  the  laminse. 

Passing  from  the  flocculus  to  the  tip  of  the  inferior  vermi- 
form process  (nodule)  is  the  half  of  a thin  white  layer  (fig. 
39,  oc),  the  medullary  velum  (inferior  or  posterior),  which 
serves  as  a commissure  to  the  flocculi.  On  each  side  this 
band  is  semilunar  in  form.  Its  anterior  edge  is  free,  but  its 
posterior  border  is  attached  in  front  of  the  transverse 
furrowed  band.  In  front  of  the  nodule  the  pieces  of  oppo- 
site sides  are  united,  and  form  the  membranous  velum. 

Interior  of  the  Cerebellum.  — In  the  cerebellum  there 
is  not  any  cavity  or  ventricle  enclosed  as  in  the  cerebrum. 
In  the  interior  there  is  a large  white  centre,  corresponding 
with  that  of  the  cerebrum,  which  furnishes  offsets  to  the 
laminse,  and  to  other  parts  of  the  encephalon.  The  space  of 
the  fourth  ventricle  is  between  the  cerebellum  and  the  me- 
dulla oblongata. 

Dissection. — For  the  purpose  of  seeing  the  structure  of 
the  laminse,  an  incision  may  be  made  across  them  on  the 
upper  surface  of  the  left  hemisphere. 

And  the  medullary  centre,  with  its  contained  corpus  den- 


of  centre, 
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tatum,  may  be  seen  on  the  right  side  by  removing  all  the 
laminae  from  the  upper  surface.  This  dissection  may  be 
accomplished  by  placing  the  scalpel  in  the  horizontal  fissure 
at  the  circumference,  and  then  carrying  it  inwards  as  far  as 
the  upper  vermiform  process,  so  as  to  detach  the  cortical 
stratum.  If  the  corpus  dentatum  does  not  at  first  appear,  an^corpus 
thin  slices  may  be  made  till  it  is  reached. 

Structure  of  the  laminae. — Each  lamina  consists  of  a A lamina 
white  internal,  and  a gray  external  substance  (fig.  37).  The  inslde^f6 
white  part  is  derived  from  the  central  medullary  mass  ; and 
dividing,  like  the  branching  of  a tree,  it  ends  in  small  lateral 
offsets  which  enter  the  subdivisions  of  the  laminae. 

Besides  the  white  stalk  of  the  lamina,  derived  from  the  collateral 
central  mass,  there  are  other  white  fibres  which  pass  from  fibres; 
one  lamina  to  another. 

The  stratum  of  gray  matter  enveloping  the  white  sub-  and  gray 
stance  resembles  somewhat  the  cortical  covering  of  the  con-  outside* 
volutions  of  the  cerebrum.  It  is  constructed  of  two  strata, 
inner  and  outer,  which  can  be  distinguished  by  a difference 
in  their  colour.  The  superficial  stratum  is  gray,  and  about 
equal  to  the  other  in  thickness  ; but  the  deeper  one  is  of  a 
rust-colour,  and  is  generally  thickest  in  the  hollows  between 
the  laminae. 

Medullary  Centre. — In  the  centre  of  each  cerebellar  White 
hemisphere  is  a large  white  mass,  containing  in  its  substance  cerebellum, 
a dentate  body.  From  its  surface  offsets  are  furnished  to  Gives  offsets, 
the  different  laminae.  And  from  the  anterior  part  proceeds  a Y1Z,» 
large  stalk-like  process  : this  is  divided  into  three  pieces  or 
peduncles,  which  connect  the  cerebellum  with  other  parts, 
viz.,  an  upper  offset  to  the  cerebrum,  a middle  piece  to  the 
pons,  and  a lower  one  to  the  medulla  oblongata. 

a.  The  superior  peduncle  (processus  ad  cerebrum)  is  ^Pec^rpe' 
directed  forwards  towards  one  (testis)  of  the  corpora  quadri- 
gemina  (fig.  38,  /).  It  is  rather  flattened  in  shape,  and 
forms  part  of  the  roof  of  the  fourth  ventricle  : between  the 
processes  of  opposite  sides  the  valve  of  Yieussens  is  situate. 

Continuous  behind  with  the  inferior  vermiform  process  (fig. 

33,  r),  its  fibres  receive  an  offset  from  the  interior  of  the  tricle. 
corpus  dentatum,  and  pass  beneath  the  band  of  the  fillet, 
and  beneath  the  pair  of  the  corpora  quadrigemina  of  the 
same  side,  to  enter  the  optic  thalamus. 

Beneath  the  corpora  quadrigemina  the  internal  fibres  of  Its  fibres 
this  peduncle  are  directed  inwards,  through  the  bundle  of  cussate!6* 
the  fasciculus  teres,  and  cross  the  corresponding  fibres  of  the 
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other  side,  forming  thus  a decussation  like  that  of  the  pyra- 
mids* (p.  210).  In  this  way  the  fibres  of  each  peduncle 
end  partly  in  the  same,  and  partly  in  the  opposite  hemisphere 
of  the  cerebrum. 

Between  the  superior  peduncles  is  the  thin,  translucent, 
white  layer, — the  valve  of  Vieussens  (velum  medullare  ante- 
rius),  which  forms  part  of  the  roof  of  the  fourth  ventricle 
(fig.  37,  v).  It  is  thin  and  pointed  anteriorly,  but  widens 
behind,  where  it  is  connected  with  the  under  part  of  the 
vermiform  process.  Near  the  corpora  quadrigemina  the 
fourth  nerve  is  attached  to  the  upper  surface  of  the  valve, — 
the  nerves  of  opposite  sides  being  united  ; and  near  the 
lower  part,  the  upper  surface  is  marked  by  some  gray  trans- 
verse ridges. 

b.  The  middle  peduncle  (processus  ad  pontem)  is  com- 
monly named  crus  cerebelli  (fig.  39),  and  is  the  largest  of 
the  three  peduncular  processes.  Its  fibres  begin  in  the 
lateral  part  of  the  cerebellum,  and  are  directed  forwards  to 
the  pons,  of  which  they  form  the  transverse  fibres,  and  in 
which  they  unite  with  the  fibres  of  the  peduncle  of  the 
opposite  side.  This  peduncle  is  supposed  to  perform  for 
the  cerebellum,  the  same  office  as  the  corpus  callosum  does 
for  the  cerebrum,  viz.,  to  serve  as  a commissural  or  con- 
necting piece. 

c.  The  inferior  peduncle  (fig.  33,  n)  (processus  ad  medullam) 
passes  downwards  to  the  medulla  oblongata,  and  forms  part 
of  the  restiform  body  (e).  Its  fibres  are  connected  chiefly 
with  the  laminae  of  the  upper  surface  of  the  cerebellum. 
It  will  be  better  seen  when  the  fourth  ventricle  has  been 
opened. 

Course  of  the  fibres. — The  fibres  contained  in  the  peduncles 
of  the  cerebellar  hemisphere  connect  it  with  the  cerebrum, 
with  its  fellow,  and  with  the  medulla  oblongata  of  the 
same  side. 

The  description  already  given  of  the  middle  peduncle , 
both  here  and  with  the  pons,  will  suffice  for  the  notice  of  its 
fibres. 

The  fibres  of  the  upper  peduncle  (fig.  38,  /)  are  continued 
into  the  optic  thalamus,  and  thus  form  part  of  the  diverging 
cerebral  set  of  fibres  ; but  before  they  reach  their  final 
destination  there  is  a partial  decussation  with  the  fibres  of 
the  opposite  peduncle,  so  that  some  from  the  right  half  of 

* This  intercommunication  was  known  to  Reil,  and  was  named 
“ansa”  by  him,  but  the  decussation  has  been  noticed  more  recently  by 
Stilling,  JJeber  den  Bau  des  Hirnknotens : 1846, 
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the  cerebellum  are  continued  to  the  left  half  of  the  cere- 
brum, and  vice  versa. 

The  fibres  of  the  lower  peduncle  enter  the  medulla  ob-  and  lower, 
longata  (fig.  33,  n),  and  connect  the  cerebellum  with  all 
three  portions  of  the  half  of  the  medulla  of  the  same  side  ; 
and  so,  indirectly,  with  all  the  corresponding  half  of  the 
cord,  except  the  small  posterior  median  column  : for  fibres 
connect  it  with  the  anterior  pyramid,  with  the  lateral  tract 
or  column,  and  with  the  restiform  body. 

The  dentate  body  (corpus  dentatum)  is  contained  in  the  corpus  den- 
white  fibres  of  the  cerebellum,  and  has  the  same  structure  tatum* 
as  the  like  part  in  the  corpus  olivare  of  the  medulla  oblon- 
gata. This  body  measures  three-fourths  of  an  inch  from  Situation 
before  backwards,  and  is  situate  near  the  inner  part  of  the  and 
white  centre.  * It  consists  of  a small  capsule  which,  when  structure, 
cut  across,  appears  as  a thin,  wavy  grayish-yellow  liue  ; this 
bag  is  open  at  the  anterior  part,  and  encloses  a nucleus  of 
whitish  substance.  Through  its  anterior  aperture  issues  a 
band  of  fibres  from  the  nucleus  to  join  the  superior 
peduncle. 

Dissection. — One  other  section  must  be  made  to  show  the  Dissection 
fourth  ventricle  and  the  structure  of  the  vermiform  process. 

Let  the  knife  be  carried  vertically  through  the  centre  of  the 
vermiform  process  (the  cerebellum  still  resting  on  its  under 
surface),  and  then,  on  separating  the  halves  of  the  cere- 
bellum, the  structure  of  its  central  uniting  part,  as  well  as 
the  boundaries  of  the  fourth  ventricle  may  be  observed. 

Structure  of  the  vermiform  process  (fig.  37). — The  vermi-  Vermiform 
form  processes  (upper  and  lower)  of  the  cerebellum  are  uk^other 
united  in  one  central  part,  which  connects  together  the  Parts- 
hemispheres.  Internally  the  structure  of  this  connecting 
piece  is  the  same  as  that  of  the  rest  of  the  cerebellum, 
viz.,  a central  white  portion  with  lateral  offsets  for  the 
laminae.  Here  the  branching  appearance  of  a tree  (arbor 
vitae)  is  best  seen,  in  consequence  of  the  central  parts 
being  longer,  and  the  laminae  more  divided. 

The  fourth  ventricle  (fossa  rhomboidalis)  is  a space  Fourth  ven- 
between  the  cerebellum  and  the  posterior  surface  of  the  tricle- 
medulla  oblongata  and  pons  (fig.  37).  It  has  the  form  of  a 
lozenge,  with  the  points  placed  upwards  and  downwards. 

The  upper  angle  reaches  as  high  as  the  upper  border  of  the  Form  and 
pons  ; and  the  lower,  to  a level  with  the  inferior  part  of  the  extent' 
olivary  body.  Its  greatest  breadth  is  at  the  spot  where  the  breadth, 
peduncles  of  the  cerebellum  are  connected  with  the  medulla 
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and  pons  ; and  a transverse  line  in  this  situation  would 
divide  the  hollow  into  two  triangular  portions — upper  and 
lower.  The  lower  half  has  been  named  calamus  scriptorius 
from  its  resemblance  to  a writing  pen. 

The  lateral  boundaries  are  more  marked  at  the  upper  than 
at  the  lower  part.  For  about  half  way  down,  the  cavity  is 
limited  on  each  side  by  the  superior  peduncle  of  the  cere- 
bellum, which  projecting  over  it  forms  part  of  the  roof ; 
and  along  the  lower  half  lies  the  eminence  of  the  restiform 
body. 

The  roof  of  the  space  is  somewhat  arched,  and  is  formed 
above  by  the  valve  of  Vieussens,  and  the  under  part  of  the 
vermiform  process ; and  below,  by  the  reflection  of  the 
pia  mater  from  the  spinal  cord  to  the  surface  of  the  vermi- 
form process,  as  well  as  by  the  thin  nervous  stratum  of 
the  ligula  (p.  207). 

The  floor  of  the  ventricle  corresponds  with  the  posterior 
surfaces  of  the  medulla  oblongata  and  pons,  and  is  grayish 
in  colour.  Along  its  centre  is  a median  groove,  which  ends 
below,  at  the  point  of  the  calamus  and  within  the  swollen 
part  of  the  posterior  pyramid,  in  a minute  hole, — the  aperture 
of  the  canal  of  the  cord.  On  each  side  of  the  groove  is  a 
spindle-shaped  elevation,  the  fasciculus  s.  eminentia  teres . 
This  eminence  reaches  the  whole  length  of  the  floor,  and  is 
pointed  and  little  marked  interiorly,  where  it  is  covered  by 
gray  substance  ; but  it  becomes  whiter  and  more  prominent 
superiorly,  and  its  widest  point  is  opposite  the  attachment  of 
the  crus  cerebelli.  It  is  formed  by  the  fibres  of  the  medulla 
oblongata  derived  from  the  lateral  tract  and  the  restiform 
body,  which  ascend  to  the  cerebrum. 

The  outer  border  of  the  eminence  is  limited  externally 
by  a slight  groove,  which  (in  some  bodies  well  marked)  will 
point  out  the  position  of  two  fossae  (fovea  anterior  et  poste- 
rior). The  posterior  fossa  is  below  near  the  beginning  of  the 
groove,  and  the  anterior  is  opposite  the  crus  cerebelli.  At 
the  top  of  the  anterior  fossa  is  a collection  of  very  dark 
gray  substance,  which  has  a bluish  appearance  as  it  is  seen 
through  the  thin  stratum  covering  it,  and  is  named  locus 
cceruleus  ; * from  it  a bluish  streak  (taenia  violacea)  is  con- 
tinued upwards,  at  the  outer  edge  of  the  eminentia  teres,  to 
the  opening  in  the  top  of  the  fourth  ventricle. 

Crossing  the  floor  on  each  side,  opposite  the  lower  border 

* The  term  locus  cseruleus  seems  to  he  applied  to  the  spot,  for  the 
dark  vesicular  matter  in  it  has  been  named  substantia  ferruginea. 
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of  the  pons,  are  some  white  lines,  which  vary  much  in  their 
arrangement,  and  sometimes  are  not  to  be  recognised  : they 
issue  from  the  central  median  fissure,  and  enter  the  auditory 
nerve  (p.  202)  ; but  one  may  be  seen  sometimes  to  enter 
the  locus  cseruleus. 

Besides  the  objects  above  mentioned,  there  are  other 
eminences  in  the  floor  of  the  ventricle  indicating  the  position 
of  the  nuclei  of  origin  of  certain  nerves. 

In  the  lower  half  of  the  ventricle — the  part  called  cala- 
mus scriptorius — are  three  slight  eminences  on  each  side  for 
the  ninth,  eighth,  and  auditory  nerves  : — One  of  these,  viz. , 
that  for  the  ninth  nerve,  is  close  to  the  middle  line  below, 
and  corresponds  with  the  lower  pointed  part  of  the  fasciculus 
teres.  The  other  two  are  outside  the  fasciculus,  and  are 
placed  in  a line  one  above  another,  but  separated  by  a well- 
marked  groove  (fovea  posterior)  ; the  lower  of  the  two  is 
the  nucleus  of  the  vagus  and  the  glosso-pharyngeal,  and  the 
upper  is  the  nucleus  of  the  auditory  nerve.  Running  into 
the  lower  part  of  the  vagus  nucleus,  is  the  nucleus  of  the 
accessory  portion  of  the  spinal  accessory  nerve.  (See  p.  203.) 

In  the  upper  half  of  the  space  some  other  nerves  take 
their  origin  from  nuclei,  but  there  is  only  one  projection. 
This  is  situate  over  the  common  nucleus  of  the  sixth  and 
the  facial  nerve  : it  is  a half  globular  elevation  on  the  outer 
part  of  the  eminentia  teres,  about  a line  above  the  white 
cross  strise  on  the  floor,  and  close  behind  the  fovea  anterior. 

The  fourth  ventricle  communicates  at  the  upper  part  with 
the  third  ventricle  through  the  Sylvian  aqueduct  ; and  with 
the  subarachnoid  space  of  the  cord  and  brain,  through  an 
aperture  in  the  pia  mater  of  the  roof  intervening  between 
the  medulla  and  the  cerebellum  : laterally,  the  ventricular 
space  is  extended  for  a short  distance  between  the  cerebellum 
and  the  side  of  the  medulla  oblongata. 

The  lining  of  the  other  ventricles  is  prolonged  into  this 
by  the  aperture  of  communication  with  the  third.  Covering 
the  floor  is  a columnar  epithelium,  which  is  continuous  with 
that  in  the  upper  part  of  the  central  canal  of  the  spinal 
cord  (Fig  34,  n).  (Clarke.) 

In  this  ventricle  is  a vascular  fold,  or  a choroid  plexus,  on 
each  side,  similar  to  the  body  of  the  same  name  in  the  other 
ventricles.  It  is  attached  to  the  inner  surface  of  the  mem- 
brane (pia  mater)  which  closes  the  ventricle  between  the 
medulla  and  the  cerebellum,  and  it  extends  upwards  on  the 
side.  Its  vessels  are  supplied  by  the  inferior  cerebellar 
artery. 


Eminences 
of  nerve 
nuclei. 

In  lower 
half; 

nuclei  of  the 
ninth, 


of  the  vagus, 
and  glosso- 
pharyngeal. 
Auditory 
nucleus,  and 
that  for  the 
spinal  acces- 
sory. 

In  upper 
half, 

the  nucleus 
of  the  sixth 
and  facial. 


Openings  of 
the  ven- 
tricle. 


Its  lining 
and  epithe- 
lium. 


Choroid 
plexus  of 
the  cavity. 
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GEAY  DEPOSITS  W FOUETH  YENTEICLE. 


Gray  matter 
forms  sur- 
face stra- 
tum. 


Special  de- 
posits. 


Gray  matter  of  fourth,  ventricle. — The  gray  matter  forms 
a surface-covering  for  the  floor  of  the  fourth  ventricle.  It 
is  continuous  below  with  the  central  gray  matter  of  the 
cord,  and  extends  upwards  to  the  aqueduct  of  Sylvius.  (See 
also  p.  212). 

The  special  collections  or  nuclei  have  been  referred  to 
already  (p.  213). 


Arch  of  the  aorta  furnishes  to  the  neck, 
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TABLE  OF  THE  CHIEF  ARTERIES  OF  THE  HEAD  AND  NECK. 

( f Hyoid  branch 

1.  Superior  thyroid  •<  laryngeal 
( thyroid. 


r 1.  External 
carotid  . 


/I.  Common 
carotid  . 


r 1.  Brachio- 
cephalic . H 


lingual 


3.  facial 


(Hyoid  branch 
dorsal  lingual 
”1  sublingual 
V ranine. 

Inferior  palatine  branch 
tonsillitic 
glandular 
submental 
inferior  labial 


( inferior 
( superior 


4.  occipital 

5.  posterior  auricu- 

lar . 

6.  ascending  pha- 

ryngeal . . 


coronary 

lateral  nasal 
angular. 

Meningeal  branch 
posterior  cervical. 

( Stylo-mastoid  branch 
•<  auricular 


( mastoid. 


J Pharyngeal  branches 

( 


7.  temporal 


i 

J 


8.  internal  maxil- 
lary . 


meningeal. 

( Auricular 
■ parotid 
articular 
transverse  facial 
j middle  temporal 
I anterior  temporal 
V posterior  temporal. 
( Inferior  dental 
middle  meningeal 
muscular 
posterior  dental 
infraorbital 
spheno-palatine 
descending  palatine 
vidian 

pterygo-palatine. 


( 1.  Arteriae  receptaculi. 

( Lachrymal 


2.  internal 
carotid  . 


2.  ophthalmic 


fl.  Vertebral H 


2.  subcla- 
vian . 


2.  left  common  carotid. 


2.  internal 
mammary 


3.  anterior  cerebral 

4.  anterior  communicating 

5.  middle  cerebral 

6.  posterior  communicating 

7.  choroid. 

’ Anterior  spinal 
posterior  spinal 
inferior  cerebellar 
posterior  meningeal 
transverse  basilar 
anterior  inferior  cerebellar 
superior  cerebellar 
v posterior  cerebral. 


supraorbital 
I central  of  the  retina 
I ciliary 
{ muscular 
ethmoidal 
palpebral 
frontal 
^ nasal. 


/ Inferior  thyroid 
^ suprascapular  . 
I 


3.  thyroid 
axis . 


transverse  cervical . 


Ascending  cervical. 

! Supraspinal 
infraspinal. 
f Superficial  cervical 
I posterior  scapular. 


v 3.  left  subclavian. 
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TABLE  OF  THE  CHIEF  VEINS  OF  THE  HEAD  AND  NECK. 

Superior  longitudinal 
sinus 

inferior  longitudinal 
sinus 

( 1.  Lateral  sinus  •{  straight  sinus 

occipital  sinuses 
ophthalmic  vein 
superior  petrosal 
^ inferior  petrosal. 


( Internal  ju- 
gular . . 


2.  ascending 
pharyngeal 


3.  lingual 


( Meningeal  branches 
, pharyngeal. 

{Superficial  dorsal 
lingual 
ranine. 


Angular  . 

inferior  palpebral 

dorsal  and  lateral 
nasal  veins. 


Brachio-  ce- 
phalic is 
formed  by 
the  union 
of 


4.  facial 


C Supraorbital 
J frontal 
' J palpebral 
V nasal. 


( Alveolar  branches 

anterior  internal  max-  J i,nfra°rJ>,ital 
illary  . 


5.  occipital 


coronary 
buccal 
masseteric 
labial 
submental 
inferior  palatine 
tonsillitic 
I glandular. 

{Mastoid  vein 
cervical. 


f superior 
’ ( inferior 


descending  palatine 
naso-palatine 
V vidian. 


6.  superior  thy-  c Thyroid 

roid.  laryngeal. 

7.  middle  thy- 
roid . . 


/ 1.  Vertebral  . 


^subclavian  . •< 


Spinal 

^ deep  cervical 
(_  ascending  cervical. 

( 1.  Internal  maxillary 


2.  external  ju- 
gular 


2.  temporal 


J 3.  posterior  auricular 

4.  branch  to  the  inter- 
l nal  j ugular. 

j 5.  suprascapular  . . ■ 

^ 6.  transverse  cervical 


f Middle  meningeal 
I inferior  dental 
. -j  deep  temporal 
pterygoid 
{ masseteric. 

/ Anterior 
( posterior 
J middle  temporal 
‘ j parotid 

anterior  auricular 
^ transverse  facial. 

( Auricular 
stylo-mastoid. 


3.  anterior  ju- 
gular. 


C Supraspinal 
( infraspinal. 

( Superficial  cervical 
[ posterior  scapular. 
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TABLE  OF  THE  CRANIAL  NERVES. 


1.  First  nerve  . 

2.  Second  nerve  . 

3.  Third  nerve . 

4.  Fourth  nerve  . 


Filaments  to  the  nose. 

To  retina  of  the  eyeball. 

To  muscles  of  the  orbit. 

To  superior  oblique  muscle. 


/'Ophthalmic  . 


I ophthalmic  or 
lenticular 
| ganglion  . 


f Meningeal 
lachrymal . 
frontal  . 

s.  nasal . 


( Lachrymal 
l palpebral. 

C Supraorbital 
\ supratrochlear. 

f To  lent,  ganglion 
J ciliary  nerves 
J infratrochlear 
V nasal. 


, . , , ( To  nasal  nerve 

Connecting  branches  J t0  the  third  nerve 

Ciliary  nerves.  ( to  sympathetic. 


f Orbital  branch  . . 

Superior  maxil-  J to  Meckel’s  ganglion 
lary  . . . i posterior  dental 

I anterior  dental 
^ infraorbital. 

f Internal  branches  . 


( Malar 
( temporal. 


Nasal 

naso-pal?itine. 


Meckel’s  gan- 
glion 


5.  Fifth  or 
tri-facial  -< 
nerve  . 


ascending . 


To  the  orbit. 


j descending  . 
^posterior  . 


f Anterior  palatine 
s posterior 
( external, 
f Vidian 
1 pharyngeal. 


( deep  temporal 

( Small  or  muscular  J masseteric 
part.  . • • 1 buccal 

v pterygoid. 


Inferior  maxil- 
lary . • 


( Auriculo-temporal 


I 

i ^ 

V large  or  sensory  part  gustatory  . 

^ inferior  dental 


( Articular,  and 
| to  meatus 
•{  parotid 
j auricular 
V.  temporal. 


To  submaxiliary 
and  sublin- 
gual ganglia 
j to  hypoglossal 
V.  to  the  tongue. 


Mylo-hyoid 

labial 

incisor. 


Otic  ganglion 


Submaxiliary 
^ ganglion  . 


Connecting  branches 

Branches  for  mus- 
cles. 


7 To  Jacobson’s  nerve 
to  the  fifth  and  sym- 
pathetic. 


f Connecting  branches  J 
branches  to  the  '■ 
glands  and  the 
mucous  mem- 
brane of  the 
i mouth. 


J To  the  gustatory, 


chorda  tympani, 
and  sympathetic. 
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table  of  cranial  nerves — continued . 

(3  Sixtli  nerve  To  external  rectus. 


/ Connecting 
branches  . 


( Portio  dura 


7.  Seventh 
nerve . . 


( To  join  auditory 
| to  Meckel’s  ganglion 
tympanic  and  sym- 
} pathetic  nerves 
V the  chorda  tympani. 

( Posterior  auricular 
digastric  branch 
stylo-hyoid  branch 


Branches  for  dis- 
tribution 


temporo-facial  , 


{Temporal 
malar 

infraorbital. 


I cervico-facial 


v portio  mollis 


( To  the  portio  dura 
I nerve  to  cochlea. 


{Buccal 
supramaxillary 
inframaxillary. 


V nerve  to  vestibule 


' To  the  common  sac 
to  the  saccule 
to  the  semicircular 
canals. 


^ Connecting 
I branches 


Glosso-pharyn- 


8.  Eighth 
nerve. 


To  vagus 
to  sympathetic 

Jacobson’s  nerve . 


( To  carotid  artery 
Branches  for  dis-  J to  the  pharynx 


Joins  otic  ganglion, 
supplies  tympanum 


j jjiituuues  iwuis-  j , « . 

^ tribution  ' tonsillitic  branches 


I muscular 
Uin 


/■  Connecting 
branches  , 


lingual. 
f To  glosso-pharyn- 


pneumo-gastric 


J geal 
•\  sympathetic  and  au- 


ricular nerves 
V.  to  the  hypoglossal. 
' Pharyngeal  nerve. 


Branches  for  dis- 
tribution 


''External  laryngeal 


superior  laryngeal 


/'to  the 

ascending  I , 


mucous 

mem- 


cardiac  nerves 


descending  j{,ri,ne 
to  join  the  inferior 
laryngeal. 


inferior  laryngeal 


, Cardiac 

f oesophageal,  tracheal 
| to  constrictor  and 
muscles  of  larynx 


to  join  superior  la- 


^ spinal  accessory 


s Connecting 
I branches  . 


j Branches  for  dis- 
v tribution 


i To  pneumo-gastric 
I to  the  cervical  plexus 

’ Tosterno-mastoideus 
[ and  trapezius. 


I ryngeal 


(Connecting 
branches 

V 

Branches  for  dis- 


tribution 


d“:{ 


( To  the  pneumo-gas- 
i;  trie  nerve 
{ to  the  sympathetic 
| to  loop  of  atlas 
^ to  gustatory  nerve. 

Descendens  noni 
thyro-hyoid  nerve 


to  the  lingual  mus- 
cles and  tongue 


The  sympathetic  nerve  has  in 
the  neck. 
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TABLE  OF  THE  SPIRAL  AND  SYMPATHETIC  NERVES  OF  THE  HEAD 
AND  NECK. 

Spinal  Nerves. 


/ Superficial 

ascending 


{ 


Small  occipital  nerve 
great  auricular 
superficial  cervical 


f The  first  four  form 
the  Cervical 
Plexus,  which 
gives  off 


superficial 
descend- 
ing . . 


deep  inter- 
nal . 


iSupraacromial 
supraclavicuiar 
suprasternal 
f To  the  pneumo-gastric 
to  the  hypoglossal 
I to  the  sympathetic 
j to  rectus  major  muscle 
to  diaphragm 

V.  nerves  to  descendens  noni 


( Anterior 
branches 


j The  cervical 
spinal 
nerves 
divide 
into 


{ 


To  join  the  spinal  accessory 
to  the  sterno-mastoideus 
to  the  trapezius 
to  the  levator  anguli  scapulae 


The  last  four  and 
first  dorsal  form  J 
the  Brachial  v 
Plexus*  which  I 
gives  off 


Branches 
above  the 
clavicle  . 


branches  be- 
low . 


( The  rhomboid  nerve 
to  the  phrenic  nerve 
suprascapular  nerve 
subclavian  branch 
posterior  thoracic  or  respira- 
I tory 

V.  to  the  scaleni  muscles. 

C Are  dissected  with  the  unper 
l limb. 


f Are  distributed  to 
posterior  J the  muscles  of  the 

^ branches  back,  and  give  off 

V cutaneous  nerves 


Sympathetic  Nerve. 


f 1.  Superior 
cervical 
ganglion 
has  . , 


f Ascending  branches, 
which  unite  in  •< 
plexuses 


external  branches 


{ 


/ Branch  to  tympanic  plexus 
Carotid  plexus  J to  the  vidian 

which  gives  . 1 to  the  sixth  and  fifth  cranial 
l.  nerves. 


cavernous  plex- 
us, which 
gives  bran- 
ches , . . 


To  the  third  cranial  nerve 
to  the  fourth  cranial  nerve 
to  the  fifth  and  lenticular  gang- 
lion 

to  the  carotid  artery  and  bran- 
ches. 


To  join  pneumo-gastric 
and  hypoglossal  nerves 
to  the  spinal  nerves. 


internal  branches  . i PharJ??e?l  benches 

( superficial  cardiac  nerve. 

. branches  to  vessels  . Nervi  molles. 


2.  Middle 
cervical 
ganglion 


.{ 


External  branches 


internal  . 


. To  the  spinal  nerves. 


•{ 


Middle  cardiac  nerve 
to  supply  thyroid  body  and 
join  the  external  laryngeal. 


3.  Inferior 
cervical 
V ganglion 


I 


Anterior  branches 
external  . 

internal 


To  the  subclavian  artery. 

f To  the  spinal  nerves  forming 
t vertebral  plexus. 

Inferior  cardiao  nerve. 


CHAPTER  III. 

DISSECTION  OF  THE  UPPER  LIMB. 


Directions 
for  the  dis- 
section. 


Position  of 
the  body. 


Marking  of 
the  surface. 
Arm-pit. 


Head  of 
bone  to  be 
felt. 

Shoulder 
arch  of 
bone. 


Section  I. 

THE  WALL  OF  THE  THORAX  AND  THE  AXILLA. 

The  parts  included  in  this  section,  viz.,  the  wall  of  the 
chest  and  the  axilla,  are  to  be  learnt  within  a fixed  time,  in 
order  that  the  examination  of  the  thorax  may  be  undertaken. 
Whilst  the  dissection  of  the  thorax  is  in  progress,  the  student 
will  have  to  discontinue  his  labours  on  the  upper  limb  ; but, 
on  the  completion  of  that  cavity,  he  must  be  ready  to  begin 
the  part  of  the  back  that  belongs  to  him. 

Position. — Whilst  the  body  lies  on  the  back,  the  thorax 
is  to  be  raised  to  a convenient  height  by  a block,  and  the 
arm,  being  slightly  rotated  outwards,  is  to  be  placed  at  a 
right  angle  to  the  trunk. 

Directions. — Before  the  dissection  is  begun,  attention 
should  be  given  by  the  student  to  the  chief  depressions  on 
the  surface,  to  the  prominences  of  muscles,  and  to  the  pro- 
jections of  the  bones  ; because  these  serve  as  guides  to  the 
position  of  objects  beneath  the  skin. 

Surface-marking. — Between  the  arm  and  the  chest  is  the 
hollow  of  the  arm-pit,  in  which  the  large  vessels  and  nerves 
of  the  limb  are  lodged.  The  extent  of  this  hollow  may  be 
seen  to  vary  much  with  the  position  of  the  limb  to  the 
trunk  ; for  in  proportion  as  the  arm  is  elevated,  the  fore 
and  hinder  boundaries  are  carried  upwards  and  rendered 
tense,  and  the  depth  of  the  space  is  diminished.  In  this 
spot  the  skin  is  of  a dark  colour,  and  is  furnished  with  hairs 
and  large  sweat  glands. 

If  the  arm  is  forcibly  raised  and  moved  in  different 
directions,  whilst  the  fingers  of  one  hand  are  placed  in  the 
arm-pit,  the  head  of  the  humerus  may  be  recognised. 

On  the  outer  side  of  the  limb  is  the  prominence  of  the 
shoulder  ; and  immediately  above  it  is  an  osseous  arch, 
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which  is  formed  internally  by  the  clavicle,  and  externally  by 
the  spine  and  the  acromion  process  of  the  scapula.  Con- 
tinued downwards  from  about  the  middle  of  the  clavicle,  Intermus- 
between  the  pectoral  and  deltoid  muscles,  is  a slight  depres-  passions, 
sion,  in  which  the  coracoid  process  can  be  felt  near  that  bone. 

A second  groove  is  sometimes  seen  extending  outwards  from 
the  sternal  end  of  the  clavicle  ; this  corresponds  with  the 
interval  between  the  clavicular  and  sternal  origins  of  the 
great  pectoral  muscle. 

Along  the  front  of  the  arm  is  the  prominence  of  the  biceps  Arm : its 
muscle  ; and  on  each  side  of  the  muscle  is  a groove,  which  andgrooves. 
subsides  inferiorly  in  a depression  in  front  of  the  elbow 
joint.  The  inner  of  the  two  grooves  is  the  most  marked, 
and  indicates  the  position  of  the  brachial  vessels. 

If  the  elbow  joint  be  semiflexed  the  prominences  of  the  promi- 
outer  and  inner  condyles  of  the  humerus  will  be  rendered  bone^round 
evident,  especially  that  on  the  inner  side  of  the  limb.  Below  the  elbow 
the  outer  condyle,  and  separated  from  it  by  a slight  interval,  ^omt* 
is  the  projection  of  the  head  of  the  radius,  which  may  be 
recognised  by  rotating  this  bone,  the  fingers  at  the  same 
time  being  placed  over  it.  At  the  back  of  the  articulation 
is  the  prominence  of  the  olecranon. 

Dissection. — The  dissection  is  to  be  commenced  by  raising  piSsection 
the  skin  from  the  side  of  the  chest  and  the  arm-pit,  so  as  *° raise  the 
to  lay  bare  the  great  pectoral  muscle  and  the  hollow  of  the  mtegumeut- 
axilla  beneath  it.  These  parts  may  be  denuded  by  means 
of  the  following  incisions  : — One  is  to  be  made  along  the 
middle  of  the  sternum  (the  whole  length).  Another  is  to  be 
continued  along  the  clavicle  for  the  inner  two-thirds  of  that 
bone ; thence  down  the  front  of  the  arm  rather  beyond  the 
anterior  fold  of  the  arm-pit  ; and  lastly  it  is  to  be  turned 
across  the  inner  surface  of  the  arm  as  far  as  the  hinder 
fold  of  the  axilla.  From  the  xiphoid  cartilage  another  in- 
cision is  to  be  directed  outwards  over  the  side  of  the  chest,  as 
far  back  as  to  a level  with  the  posterior  fold  of  the  arm-pit. 

The  flap  of  skin  now  marked  out  should  be  reflected  out- 
wards, but  it  should  be  left  attached  to  the  body,  in  order 
that  it  may  be  used  afterwards  for  the  preservation  of  the 
part. 

The  subcutaneous  fascia  of  the  thorax  resembles  the  same  Fascia3 
structure  in  other  parts  of  the  body  ; but  in  this  region  the  superficial 
superficial  layer  does  not  contain  much  fat. 

Beneath  the  subcutaneous  layer  is  a deeper  and  stronger  and  deep : 
special  fascia  which  closely  invests  the  muscles,  and  is  con- 
tinuous with  the  deep  fascia  of  the  arm.  It  is  thin  on  the 
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side  of  the  chest,  but  becomes  much  thicker  where  it  is 
stretched  across  the  axilla.  An  incision  through  it,  over 
the  arm-pit,  will  render  evident  its  increased  strength  in  this 
situation,  and  its  connections  with  the  muscular  folds  of  the 
axilla  which  it  incases  ; and  if  the  fore  finger  be  introduced 
through  the  opening,  some  idea  will  be  gained  of  its  capa- 
bility of  confining  an  abscess  in  that  hollow. 

Dissection. — The  cutaneous  nerves  of  the  side  of  the  chest 
are  to  be  next  sought  in  the  fat.  Some  of  these  (from  the 
cervical  plexus)  will  be  found  crossing  the  clavicle  at  the 
middle,  and  at  the  inner  part.  Others  (anterior  cutaneous 
of  the  thorax)  appear  at  the  side  of  the  sternum, — one  from 
each  intercostal  space.  And  others  (lateral  cutaneous  of  the 
thorax)  should  be  looked  for  along  the  side  of  the  chest, 
about  one  inch  below  the  anterior  fold  of  the  axilla,  there 
being  one  from  each  intercostal  space  except  the  first  : as 
soon  as  the  last  mentioned  nerves  appear  through  the 
muscles,  they  are  divided  into  an  anterior  and  a posterior 
branch. 

In  the  highest  two  nerves  the  posterior  branches  are 
larger  than  in  the  rest  ; they  are  to  be  followed  across  the 
arm-pit,  and  a junction  is  to  be  found  there  with  a branch 
(nerve  of  Wrisberg)  of  the  brachial  plexus. 

Cutaneous  nerves  of  the  cervical  plexus. — These  cross  the 
clavicle,  and  are  distributed  to  the  integuments  over  the 
pectoral  muscle.  The  most  internal  branch  (sternal)  lies 
near  the  inner  end  of  the  bone,  and  reaches  but  a short 
distance  below  it.  Other  branches  (clavicular),  two  or  more 
in  number,  and  of  larger  size,  cross  the  centre  of  the  clavicle, 
and  extend  to  near  the  lower  border  of  the  pectoralis  major  ; 
these  join  one  or  more  of  the  anterior  cutaneous  nerves  of 
the  thorax. 

The  cutaneous  nerves  of  the  thorax  are  derived  from  the 
trunks  of  the  intercostal  nerves  between  the  ribs.  Of  these 
there  are  two  sets  : — One  set,  the  lateral  cutaneous  nerves 
of  the  thorax,  arise  from  the  trunks  of  the  nerves  about 
mid -way  between  the  spine  and  the  sternum.  The  other  set, 
the  anterior  cutaneous  nerves  of  the  thorax,  are  the  termi- 
nations of  the  same  intercostal  trunks  at  the  middle  line  of 
the  body. 

The  anterior  cutaneous  nerves,  after  piercing  the  pectoral 
muscle,  are  directed  outwards  in  the  integuments  as  slender 
filaments.  The  offset  of  the  second  nerve  joins  a cutaneous 
branch  of  the  cervical  plexus  ; and  the  others  supply  the 
mammary  gland  and  the  integuments.  Small  cutaneous 
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brandies  of  the  internal  mammary  vessels  are  found  with 
these  nerves. 

The  lateral  cutaneous  nerves  come  with  companion  vessels  The  other 
between  the  digitations  of  the  serratus  muscle,  and  divide  the^hestf 
immediately  into  an  anterior  and  a posterior  branch.  There  These  have 
is  not  usually  any  lateral  cutaneous  nerve  to  the  first  inter- 
costal trunk  ; and  the  cutaneous  nerve  of  the  second  inter- 
costal trunk  wants  commonly  the  anterior  of  the  two  offsets 
into  which  the  other  lateral  cutaneous  nerves  bifurcate. 

a.  The  anterior  offsets  bend  forwards  over  the  pectoral  anterior aud 
muscle,  and  end  in  the  mammary  gland  and  the  integu- 
ments. The  lowest  give  twigs  also  to  the  digitations  of  the 
external  oblique  muscle. 

b.  The  'posterior  offsets  are  distributed  to  the  integuments  posterior 
over  the  latissimus  dorsi  muscle  and  the  back  of  the  scapula. 

The  branch  of  the  second  intercostal  nerve  is  larger  than  One  or  more 
the  rest,  and,  perforating  the  fascia  of  the  axilla,  supplies  ?each\he 
the  integument  of  the  arm  (p.  289),  from  which  circum-  ar di- 
stance it  is  named  intercosto-humeral.  As  it  crosses  the 
axilla  it  is  divided  into  two  or  more  pieces,  and  is  connected 
to  the  nerve  of  Wrisberg  by  a filament  of  variable  size.  The 
branch  of  the  third  intercostal  gives  filaments  likewise  to  the 
arm-pit  and  the  inner  part  of  the  arm. 

The  mamma,  or  the  breast,  is  the  gland  for  the  secretion  Office  of  the 
of  the  milk,  and  is  situate  on  the  front  of  the  chest,  though  breast* 
somewhat  towards  the  lateral  aspect.  * 

The  gland  is  hemispherical  in  form,  and  is  placed  over  Form  and 
the  great  pectoral  muscle,  but  it  is  rather  most  prominent  P08ltl0U  > 
at  the  inner  and  lower  parts.  Its  dimensions  and  weight  with  its  di- 
vary  greatly.  In  a breast  that  is  not  enlarged  by  lactation  111611810118 
the  width  is  commonly  about  four  inches  ; and  it  extends 
longitudinally  from  the  third  to  the  sixth  or  seventh  rib, 
and  transversely  from  the  side  of  the  sternum  to  the  axilla. 

Its  depth  is  about  one  inch  and  a half.  The  weight  of  and  weight, 
the  breast  ranges  from  six  to  eight  ounces. 

Nearly  in  the  centre  of  the  gland  (rather  to  the  inner  Position  and 
side  of  the  centre)  is  the  conical  or  cylindrical  projection  of  nipple, 
the  nipple  or  mamilla.  This  prominence  is  about  half  an 
inch  or  rather  more  in  length,  is  slightly  turned  outwards, 
and  presents  in  the  centre  a shallow  depression,  where  it 

* If  the  student  Las  a male  body,  he  may  disregard  the  description 
of  the  breast ; and  if  the  body  is  a female,  he  may  set  aside  the  breast 
lor  a more  convenient  examination  of  its  structure. 
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is  likewise  rather  redder.  Around  the  nipple  is  a coloured 
ring,— the  areola,  about  an  inch  in  width,  whose  tint  is  in- 
fluenced by  the  complexion  of  the  body  ; and  it  is  altered 
during  the  times  of  menstruation,  pregnancy,  and  lactation. 
The  skin  of  the  nipple  and  areola  is  provided  with  numerous 
papillae  and  lubricating  glands ; and  on  the  surface  are 
some  tubercles  marking  the  position  of  the  ducts  of  those 
glands. 

In  the  male  the  mammary  gland  resembles  that  of  the 
female  in  general  form  ; for  it  is  prominent  though  in  a 
much  less  degree,  and  it  possesses  a small  nipple,  which  is 
surrounded  by  an  areola  provided  with  hairs.  The  glandular 
or  secretory  structure  is  very  imperfect. 

Structure.  — In  its  texture  the  mamma  resembles  those 
compound  glands  that  are  formed  by  the  vesicular  endings 
of  branched  ducts.  During  lactation  the  glandular  mass  is 
of  a reddish  white  colour.  It  consists  of  small  vesicles, 
which  are  united  to  form  lobules  and  lobes.  Connected  with 
each  lobe  is  an  excretory  or  lactiferous  duct ; and  the  whole 
is  surrounded  and  bound  together  by  areolar  tissue. 

A layer  of  areolar  tissue,  containing  fat,  surrounds  the 
gland,  and  penetrates  into  the  interior,  subdividing  it  into 
lobes.  Some  fibrous  septa  fix  the  gland  to  the  skin,  and 
support  it ; these  are  the  lig amenta  suspensoria  of  Sir  A. 
Cooper.  In  the  ultimate  structure  of  the  gland,  in  the 
nipple,  and  in  the  areola,  there  is  not  any  fatty  substance. 

Vesicles. — The  little  vesicles  or  cells  at  the  ends  of  the 
most  minute  ducts  are  lenticular  or  rounded  in  shape,  and 
when  filled  with  milk  or  mercury  are  just  visible  to  the 
naked  eye,  being  about  the  size  of  a small  pinhole  in  paper. 
(Cooper. ) Each  is  surrounded  externally  by  a close  vascular 
network. 

Lobules  and  lobes. — A collection  of  the  vesicles  around 
their  duct  forms  the  smallest  division  of  the  gland,  viz., 
lobules  or  glandules,  which  vary  in  size  from  a pinVhead  to 
a small  tare.  By  the  union  of  the  lobules  the  lobes  are 
produced,  of  which  there  are  about  twenty  altogether,  and 
each  is  provided  with  a distinct  duct. 

The  ducts  issuing  from  the  several  lobes  are  about  twenty 
in  number,  and  are  named  from  their  office  galactophorous  ; 
they  converge  to  the  areola,  where  they  swell  into  oblong 
dilatations  or  reservoirs  (sacculi)  of  one  sixth  to  one  third 
of  an  inch  in  width.  Onwards  from  that  spot  the  ducts 
become  straight,  and  are  continued  through  the  nipple, 
nearly  parallel  to  one  another  and  gradually  narrowing  in 


STRUCTURE  OF  THE  BREAST. 


261 


size,  to  open  on  its  summit  by  apertures  varying  from  the  open  on  end 
size  of  a bristle  to  that  of  a common  pin.  of  nipple. 

Like  many  other  excretory  ducts,  the  milk  tubes  consist  Structure, 
of  an  external  or  fibrous,  and  an  internal  or  mucous  coat ; 

They  are  sheathed  also  by  a scaly  or  pavement  epithelium, 
but  in  the  reservoirs  the  epithelial  lining  is  said  to  be 
columnar.  In  the  nipple  the  ducts  are  surrounded  by  elastic 
fibrous  tissue. 

Some  of  the  lubricating  glands  beneath  the  skin  of  the  Small 
nipple  and  areola  are  simple  sebaceous  glands,  but  others  are  of 
larger  aggregate  glands  that  open  in  the  tubercles  before 
mentioned. 

Bloodvessels , nerves , and  lymphatics. — The  arteries  of  the  breast  Arteries  of 
are  supplied  by  the  axillary,  internal  mammary,  and  intercostal  the  gland 
arteries,  and  enter  both  surfaces  of  the  organ.  The  vessels  on  the 
cutaneous  surface  supply  branches  to  the  nipple,  which  pass  from 
base  to  apex,  being  nearly  parallel. 

The  veins,  after  issuing  from  the  substance  of  the  breast,  are  thus  and  veins  : 
disposed  : — some  form  a plexus  on  the  anterior  aspect  with  a circle 
around  the  areola,  and  end  principally  in  the  axillary  and  internal 
mammary  trunks  ; but  others  enter  one  or  more  of  the  intercostal 
veins,  or  ascend  over  the  clavicle  to  join  the  veins  of  the  neck. 

In  the  nipple  the  veins  have  an  arrangement  like  that  of  the  in  nipple, 
arteries. 

The  nerves  are  supplied  from  the  anterior  and  lateral  cutaneous  Nerves, 
nerves  of  the  thorax,  viz.  those  of  the  third,  fourth,  and  fifth  inter- 
costal nerves. 

The  lymphatics  pass  from  either  the  inner  or  the  outer  part  of  the  Lymphatics, 
gland  : those  at  the  inner  side  accompany  the  branches  of  the  in- 
ternal mammary  artery,  and  open  into  the  anterior  mediastinal 
glands  : but  those  on  the  outer  side  reach  the  axillary  glands. 

Dissection. — With  the  arm  in  the  same  position  with  Dissection 
respect  to  the  trunk,  the  student  is  first  to  remove  the  fascia  ^P®^oral 
and  the  fat  from  the  surface  of  the  great  pectoral  muscle. 

In  cleaning  the  muscle  the  scalpel  should  be  carried  in  the 
direction  of  the  fibres,  viz.,  from  the  arm  to  the  thorax  ; 
an$  the  dissection  may  be  begun  at  either  the  upper  or 
lower  border  of  the  muscle,  according  as  the  one  or  the  other 
may  be  the  most  convenient  on  the  opposite  sides  of  the 
body. 

The  fascia  and  the  fat  are  then  to  be  taken  from  the  arm-  and  the 
pit,  but  the  numerous  vessels,  nerves,  and  glands  contained  arm'Pit- 
in  the  space  are  to  be  left  uninjured.  The  dissection  will 
be  best  begun  at  the  outer  part,  by  removing  the  fascia 
from  the  large  axillary  vessels,  where  these  are  about  to 
quit  the  space  and  enter  the  arm.  Following  upwards  those 
bloodvessels,  the  student  will  find  the  branches  that  are 
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directed  towards  the  chest,  viz.,  the  long  thoracic  under 
cover  of  the  anterior  boundary,  and  the  circumflex  and  sub- 
scapular vessels  and  nerves  on  the  posterior  boundary  of  the 
axilla.  Some  arterial  twigs  enter  the  axillary  glands,  and 
a few  should  be  traced  out.  In  taking  away  the  fascia  and 
fat  from  the  posterior  boundary  of  the  space,  so  as  to  follow 
the  muscles  to  their  insertion  into  the  humerus,  a small 
nerve  (internal  cutaneous  of  the  musculo-spiral)  should  be 
looked  for  near  the  great  vessels. 

The  large  nerves  of  the  brachial  plexus  are  to  be  defined  : 
with  moderate  caution  they  cannot  be  injured. 


THE  AXILLA. 

The  axilla,  or  arm-pit,  is  the  hollow  between  the  arm  and 
the  chest.  It  is  somewhat  conical  in  form,  and  its  apex  is 
directed  upwards  to  the  root  of  the  neck.  The  space  is 
larger  near  the  thorax  than  at  the  arm,  and  its  boundaries 
are  as  follows  : — 

Boundaries .• — In  front  and  behind  the  space  is  limited 
for  the  most  part  by  the  muscles  passing  from  the  trunk 
of  the  body  to  the  upper  limb  ; and  the  folds  of  the  axilla 
are  constructed  by  the  unattached  parts  of  those  muscles. 
In  the  anterior  boundary  are  the  two  pectoral  muscles,  but 
these  take  unequal  shares  in  its  construction  in  consequence 
of  the  difference  in  their  size  and  shape  : — thus  the  pectoralis 
major  extends  over  the  whole  front  of  the  space,  reaching 
from  the  clavicle  to  the  lower  edge  of  the  anterior  fold  ; 
whilst  the  pectoralis  minor,  which  is  a narrow  muscle,  cor- 
responds only  with  the  middle  part  or  third  of  that  fold. 
In  the  posterior  boundary,  from  above  downwards,  are  the 
subscapularis,  the  teres  major,  and  the  latissimus  dorsi 
muscle  : this  boundary  reaches  lower  than  the  anterior, 
especially  near  the  humerus,  and  its  lower  margin,  which  is 
formed  mostly  by  the  latissimus  dorsi,  projects  forwards 
beyond  the  level  of  the  subscapularis. 

On  the  inner  side  of  the  arm-pit  are  the  first  four  ribs, 
with  their  intervening  intercostal  muscles,  and  the  part  of 
the  serratus  magnus  that  takes  origin  from  those  bones.  On 
the  outer  side  the  space  has  but  small  dimensions,  and  is 
limited  by  the  humerus,  and  by  the  biceps  and  coraco- 
brachialis  muscles. 

The  apex  of  the  hollow  is  situate  between  the  clavicle, 
the  upper  margin  of  the  scapula,  and  the  first  rib  ; and  the 
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fore  finger  may  be  introduced  into  the  space  for  tlie  purpose 
of  ascertaining  the  depth,  and  the  upper  boundaries.  The  and  base, 
base  or  widest  part  of  the  conically-shaped  interval  is  turned 
downwards,  and  is  closed  by  the  thick  aponeurosis  that 
reaches  from  the  anterior  to  the  posterior  fold. 

Contents  of  the  space.  - — In  the  arm-pit  are  contained  the  ^ of 
axillary  vessels  and  the  brachial  plexus,  with  their  branches  ; 
some  branches  of  the  intercostal  nerves  ; together  with 
lymphatic  glands,  and  a large  quantity  of  loose  areolar 
tissue  and  fat.  The  position  of  all  these,  with  reference  to 
the  boundaries  of  the  space,  is  to  be  carefully  studied. 

Position  of  the  trunks  of  the  vessels  and  nerves. — The  Position 
large  axillary  vessels  cross  the  outer  portion  of  the  space  in 
passing  from  the  neck  to  the  upper  limb.  The  part  of  the 
vessels  that  can  be  seen  now,  lies  close  to  the  humerus, 
reaching  beyond  the  line  of  the  anterior  fold  of  the  arm-pit,  and  connec- 
and  is  covered  only  by  the  common  superficial  layers,  vis.  axillary  th° 
the  skin,  the  fatty  or  superficial  fascia,  and  the  *deep  fascia,  vessels. 
Behind  the  vessels  are  the  subscapularis  and  the  Rendons 
of  the  latissimus  and  teres  muscles.  To  their  outer  side  Is 
the  coraco-brachialis  muscle.  On  looking  into  the  arm- 
pit from  below,  the  axillary  vein  will  be  found  to  lie  to  the 
thoracic  side  of  the  artery,  and  to  conceal  it.  After  the 
vein  has  been  drawn  aside,  the  arterial  trunk  will  be  seen 
to  lie  amongst  some  of  the  large  nerves  of  the  upper  limb, 
having  the  median  nerve  to  the  outside  ; the  ulnar,  and  the 
small  nerve  of  Wrisberg  to  the  inner  side  ; the  internal 
cutaneous  generally  in  front  of,  and  the  musculo-spiral  nerve 
behind  It.  This  part  of  the  artery  gives  branches  to  the 
side  of  the  chest  and  the  shoulder.  The  vein  receives 
likewise  some  branches  in  this  spot. 

Position  of  the  branches  of  the  vessels  and  nerves.  — The  Situation  of 
several  branches  of  the  trunks  of  the  vessels  and  nerves  vessels  and 
have  the  undermentioned  position  with  respect  to  the nerves- 
boundaries.  Close  to  the  anterior  fold,  and  rather  concealed 
by  it,  the  long  thoracic  artery  extends  to  the  side  of  the 
chest  ; and  taking  the  same  direction,  though  nearer  the 
middle  of  the  arm-pit,  are  a small  artery  and  vein  (external 
mammary).  Extending  along  the  posterior  fold,  within  its 
lower  margin  and  in  contact  with  the  edge  of  the  subscapu- 
laris muscle,  are  the  subscapular  vessels  and  nerves  ; and 
near  the  humeral  end  of  the  subscapularis  the  posterior 
circumflex  vessels  and  nerve  bend  backwards  beneath  the 
large  axillary  trunks.  On  the  inner  boundary,  near  the 
upper  part,  are  a few  inconsiderable  branches  of  the  superior 


264 


DISSECTION  OF  THE  UPPER  LIMB. 


Lymphatic 
glands  of  the 
axilla : 


end  in  the 
lymphatic 
duct. 


Pectoralis 

muscle. 

Origin  from 
chest  and 
clavicle. 


Insertion 
into  the 
humerus. 


Parts  cover- 
ing it. 


and  along 
the  borders. 


thoracic  artery,  which  ramify  on  the  serratus  muscle  ; but 
these  are  commonly  so  unimportant,  that  this  part  of  the 
axillary  space  may  be  considered  free  from  vessels  with 
respect  to  any  surgical  operation.  Lying  on  the  surface 
of  the  serratus  magnus,  is  the  nerve  to  that  muscle  ; and 
perforating  the  inner  boundary  of  the  space,  are  the  lateral 
cutaneous  nerves  of  the  thorax, — two  or  more  offsets  of  which 
are  directed  across  the  axilla  to  the  arm,  and  receive  the 
name  intercosto-humeral. 

The  lymphatic  glands  of  the  axilla  are  arranged  in  two 
sets  : one  set  lies  along  the  inner  side  of  the  bloodvessels ; 
and  the  other  occupies  the  lower  and  hinder  parts  of  the 
space,  lying  near  and  along  the  posterior  boundary.  Com- 
monly they  are  ten  or  twelve  in  number  ; but  in  number 
as  well  as  in  size  they  vary  much.  The  glands  by  the  side 
of  the  bloodvessels  receive  the  lymphatics  of  the  arm  ; and 
those  along  the  hinder  boundary  are  joined  by  the  lym- 
phatics of  the  fore  part  of  the  thorax  and  of  the  posterior 
surface  of  the  back,  as  well  as  by  some  of  those  of  the 
mamma.  The  efferent  ducts  of  all  unite  to  form  a trunk, 
which  opens  into  the  lymphatic  duct  of  the  same  side  in  the 
neck,  or  into  the  subclavian  vein  by  a separate  tube.  Small 
vascular  twigs  from  the  branches  of  the  axillary  vessels  are 
furnished  to  the  glands. 

The  pectoralis  major  is  a muscle  of  a triangular  shape, 
which  has  its  base  at  the  thorax  and  its  apex  at  the  arm. 
It  arises  internally  from  the  front  of  the  sternum,  and 
the  cartilages  of  the  true  ribs  except  the  last  ; superiorly 
from  the  sternal  half  of  the  clavicle  ; and  inferiorly  from 
the  aponeurosis  of  the  external  oblique  muscle  of  the  abdo- 
men. From  this  wide  origin  the  fibres  take  different  direc- 
tions,— those  from  the  clavicle  being  inclined  obliquely 
downwards,  and  those  from  the  lower  ribs  upwards  beneath 
the  former  ; and  all  end  in  a tendon,  which  is  inserted  into 
the  outer  edge  of  the  bicipital  groove  of  the  humerus  for 
about  two  inches  (Fig.  72,  1). 

This  muscle  bounds  the  axilla  anteriorly,  and  is  connected 
sometimes  to  its  fellow  by  fibres  in  front  of  the  sternum. 
Besides  the  superficial  structures  and  the  mamma,  the 
platysma  covers  the  pectoralis  major  close  below  the  clavicle. 
A lengthened  interval,  which  corresponds  with  a depression 
on  the  surface,  separates  the  clavicular  from  the  sternal  attach- 
ment. One  border  (upper)  is  in  contact  with  the  deltoid 
muscle,  and  with  the  cephalic  vein  and  a small  artery  ; and 
the  lower  border  forms  the  margin  of  the  anterior  fold  of 
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the  axilla.  The  parts  covered  by  the  nrascle  will  be  seen 
subsequently. 

Dissection. — The  great  pectoral  muscle  is  to  be  cut  across  Dissection, 
now  in  the  following  manner. 

First,  only  the  clavicular  part  is  to  be  divided,  so  that  Cut  c^vicu- 
branches  of  a nerve  and  artery  to  the  muscle  may  be  looked  the  pectoral, 
for,  and  a thin  membrane  around  the  bloodvessels  may  be 
prepared.  By  raising  the  cut  part  of  the  muscle,  and  care- 
fully removing  the  fat,  and  a piece  of  fascia  prolonged  from 
the  upper  border  of  the  small  pectoral  muscle,  the  mem- 
branous sheath  (costo-coracoid),  which  covers  the  axillary 
vessels  and  nerves,  will  be  seen  close  to  the  clavicle  ; at 
the  same  time  the  cephalic  vein  will  be  detected  as  it  crosses 
inwards  to  the  axillary  vein,  A branch  of  nerve  (anterior 
thoracic),  and  the  acromial  thoracic  artery  perforate  the  tube 
of  membrane,  and  are  to  be  followed  to  the  pectoral  muscles. 

The  remaining  part  of  the  pectoralis  major  may  be  cut  Divide  the 
about  its  centre,  and  the  pieces  may  be  thrown  inwards  and  muscle^nd 
outwards.  Any  fat  coming  into  view  is  to  be  removed,  see  its 
and  the  insertion  of  the  tendon  of  the  pectoralis  is  to  be 
followed  to  the  humerus.  The  parts  beneath  the  pectoral 
muscle  are  now  laid  bare. 

Insertion  of  the  pectoralis. — The  tendon  of  the  pectoralis  Tendon  of^ 
consists  of  two  parts,  anterior  and  posterior,  at  its  attach-  pectoralis. 
ment  to  the  bone  ; the  anterior  receives  the  clavicular  and 
upper  sternal  fibres,  and  joins  the  tendon  of  the  deltoid 
muscle  ; and  the  posterior  gives  attachment  to  the  lower 
ascending  fibres.  The  tendon  is  from  two  inches  to  two 
inches  and  a half  wide,  and  sends  upwards  one  expansion 
over  the  bicipital  groove  to  the  capsule  of  the  shoulder  joint, 
another  backwards  to  line  the  groove,  and  a third  to  the 
fascia  of  the  arm. 

Parts  covered  by  the  pectoralis. — The  great  pectoral  muscle  Parts 
covers  the  pectoralis  minor,  and  forms  alone,  above  and  th^musde. 
below  that  muscle,  the  anterior  boundary  of  the  axilla. 

Between  the  pectoralis  minor  and  the  clavicle  it  conceals  the 
subclavian  muscle,  the  sheath  containing  the  axillary  vessels, 
and  the  branches  that  perforate  the  sheath.  Below  the 
small  pectoralis  it  lies  on  the  side  of  the  chest,  on  the  axillary 
vessels  and  nerves,  and,  near  the  humerus,  on  the  biceps  and 
coraco-brachialis  muscles. 

The  pectoralis  minor  resembles  the  preceding  muscle  in  Pectoralis 
shape,  and  is  extended  like  it  from  the  thorax  to  the  arm.  ™om°chestT 
Its  origin  is  connected  by  slips  with  the  front  and  the  upper 
border  of  the  third,  fourth,  and  fifth  ribs,  external  to 
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tlieir  cartilages  ; and  between  the  ribs,  with  the  aponeurosis 
covering  the  intercostal  muscles.  The  fibres  converge  to 
their  insertion  into  the  anterior  half  of  the  upper  surface  of 
the  coracoid  process  of  the  scapula  (Fig.  7 2, 2). 

This  muscle  is  placed  before  the  axillary  space,  and  assists 
the  peetoralis  major  in  forming  the  middle  part  of  the 
anterior  boundary.  In  that  position  it  conceals  the  axillary 
vessels  and  the  accompanying  nerves,  and  two  small  anterior 
thoracic  nerves.  The  upper  border  lies  near  the  clavicle, 
but  between  it  and  that  bone  is  an  interval  of  a somewhat 
triangular  form.  The  lower  border  projects  beyond  the 
peetoralis  major,  close  to  the  chest,  and  along  it  the  long 
thoracic  artery  lies.  The  tendon  of  insertion  is  united  with 
that  of  the  short  head  of  the  biceps  and  coraco-brachialis. 

The  costo-coracoid  membrane , or  ligament,  is  a firm  mem- 
branous band,  which  receives  this  name  from  its  insertion  on 
the  one  side  into  the  rib,  and  on  the  other  into  the  coracoid 
process  of  the  scapula.  Between  those  points  of  attach- 
ment it  is  inserted  into  the  clavicle,  enclosing  the  subclavius 
muscle,  and  is  joined  by  the  piece  of  fascia  that  incases  the 
small  pectoral  muscle*  From  its  strength  and  position  it 
gives  protection  to  the  vessels  surrounded  by  their  loose 
sheath.  When  traced  downwards  it  is  found  to  descend  on 
the  axillary  vessels  and  nerves,  joining  externally  the  fascia 
on  the  coraco-brachialis  muscle,  and  blending  below  with  the 
sheath  on  the  vessels  beneath  the  small  pectoral  muscle  : its 
extent  is  not  so  great  on  the  inner  as  on  the  outer  side,  for 
internally  it  reaches  but  a very  short  distance  on  the  axillary 
vein. 

The  sheath  of  the  axillary  vessels  and  nerves  is  derived 
from  the  deep  fascia  of  the  neck,  being  prolonged  from  that 
on  the  scaleni  muscles,  and  resembles,  in  its  form  and  office, 
the  funnel-shaped  tube  of  membrane  that  surrounds  the 
femoral  vessels  in  the  upper  part  of  the  thigh.  It  is 
strongest  near  the  subclavius  muscle,  where  the  costo-cora- 
coid band  is  placed  ; and  it  receives  below  an  accession  from 
that  membrane.  The  anterior  part  of  the  tube  is  perforated 
by  the  acromial  thoracic  artery  and  the  anterior  thoracic  nerve. 

Dissection . — The  tube  of  fascia  around  the  vessels  will  be 
demonstrated  by  making  a transverse  cut  in  the  costo-cora- 
coid membrane  near  the  clavicle,  so  that  the  handle  of  the 
scalpel  can  be  passed  beneath  it.  By  raising  the  lower 
border  of  the  subclavius  this  muscle  will  be  seen  to  be  in- 
cased by  fascia,  which  is  attached  to  the  bone  both  before 
and  behind. 
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After  the  eosto-coracoid  membrane  has  been  examined,  the  Clean  the 
remains  of  it  are  to  be  taken  away  ; and  the  upper  part  of  vessels- 
the  axillary  vessels  and  nerves,  with  their  branches,  should 
be  carefully  cleaned. 

The  subclavius  muscle  (Fig.  72, 3)  is  roundish  in  form,  and  Subdavius 
is  placed  between  the  clavicle  and  the  first  rib.  It  arises  by 
a tendon  from  the  first  rib,  at  the  junction  of  the  osseous 
and  cartilaginous  parts,  and  in  front  of  the  costo-clavicular 
ligament.  The  fibres  ascend  obliquely,  and  are  inserted  into  iS  attached 
a groove  on  the  under  surface  of  the  clavicle,  which  reaches 
between  the  two  tubercles  (internal  and  external)  for  the 
attachment  of  the  costo  and  coraco-clavicuiar  ligaments. 

The  muscle  overhangs  the  large  vessels  and  nerves  of  the 
limb,  and  is  enclosed,  as  before  said,  in  a sheath  of  fascia. 

The  AXILLARY  ARTERY  (fig.  44)  is  the  continuation  of  the  Axillary 
subclavian  trunk  to  the  upper  limb.  The  part  of  the  vessel  artery  153 
to  which  this  name  is  applied,  is  contained  in  the  axilla, 
and  extends  from  the  lower  border  of  the  first  rib  to  the 
lower  border  of  the  teres  major  muscle.  In  its  course 
through  the  axillary  space,  its  direction  will  depend  upon 
the  position  of  the  limb  to  the  trunk  ; for  when  the  arm  arched  in 
lies  by  the  side  of  the  body  the  vessel  is  curved,  its  con-  the  axilla* 
vexity  being  upwards  ; and  in  proportion  as  the  limb  is 
removed  to  a right  angle  with  the  chest  the  artery  becomes 
straight.  In  the  upper  part  of  the  axilla  the  vessel  is  The  depth 
deeply  placed,  but  it  becomes  superficial  as  it  approaches  the  vanes* 
arm.  Its  connections  with  surrounding  parts  are  numerous  ; Has  follow- 
and  the  description  of  these  will  be  methodised  by  dividing  tions°-— 6C" 
the  artery  into  three  parts — one  above,  one  beneath,  and 
one  below  the  small  pectoral  muscle. 

Above  the  small  pectoral  muscle  the  artery  is  contained  in  above  small 
the  axillary  sheath  of  membrane.  On  its  thoracic  side  is  muscle, 
the  axillary  vein  ; and  on  its  acromial  side  lies  the  brachial 
plexus,  but  the  cords  of  the  nerves  are  separated  from  it  by 
a slight  interval.  In  this  part  it  is  covered  by  the  clavicular 
portion  of  the  great  pectoral  muscle,  and  is  crossed  by  the 
cephalic  vein.  Behind  it  are  the  intercostal  muscles  of  the 
first  space  and  the  first  digitation  of  the  serratus  magnus 
muscle,  together  with  a small  nerve  to  the  serratus. 

Beneath  the  pectoralis  the  artery  is  surrounded  by  the  beneath  the 
large  cords  of  the  brachial  plexus,  and  is  thus  separated  * 
from  the  surrounding  muscles,  and  from  the  vein  which  is 
still  to  the  inner  side.  Superficial  to  the  vessel  is  the  pec- 
toralis minor,  with  part  of  the  pectoralis  major.  But  there 
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is  not  any  muscle  immediately  in  contact  with  it  behind, 
for  the  artery  is  placed  across  the  top  of  the  axillary  space, 
particularly  when  the  limb  is  in  the  position  required  by  the 
dissection. 

Beyond  the  pectoralis  minor  the  artery  is  concealed  in 
part  by  the  lower  border  of  the  great  pectoral  muscle,  but 
thence  to  its  termination  it  is  covered  only  by  the  integu- 
ments and  the  fascia.  Beneath  it  are  the  subscapularis 
muscle  and  the  tendons  of  the  latissimus  and  teres.  To  the 
outer  side  is  the  coraco-brachialis  muscle.  Here  the  artery 
lies  in  the  midst  of  the  large  trunks  of  nerves  into  which 
the  brachial  plexus  has  been  resolved  : — On  the  outer  side 
is  the  median  nerve,  with  the  external  cutaneous  for  a 
short  distance  ; and  on  the  inner  side  are  the  ulnar,  some- 
times the  internal  cutaneous,  and  the  nerve  of  Wrisberg. 
Behind  are  the  musculo-spiral  and  circumflex  nerves,  the 
latter  extending  only  as  far  as  the  border  of  the  subscapular 
muscle.  The  axillary  vein  remains  as  above  on  the  thoracic 
side  of  the  artery. 

The  branches  of  the  axillary  artery  are  furnished  to  the 
wall  of  the  thorax  and  to  the  shoulder.  The  thoracic 
branches  are  four  in  number  ; two  of  these  (superior  and 
acromial  thoracic)  arise  from  the  artery  above  the  pectoralis 
minor,  one  (alar  thoracic)  beneath  the  muscle,  and  one 
(long  thoracic)  at  its  lower  border.  Three  branches  are 
supplied  to  the  shoulder,  viz.,  one  subscapular  and  two  cir- 
cumflex ; the  first  springs  opposite  the  edge  of  the  muscle  of 
the  same  name,  and  the  others  wind  round  the  neck  of  the 
humerus. 

1.  The  superior  thoracic  branch  is  the  highest  offset  of 
the  artery,  and  arises  opposite  the  first  intercostal  space  ; it 
is  very  small  generally,  and  ramifies  on  the  side  of  the  chest 
anastomosing  with  the  intercostal  arteries. 

2.  The  acromial  thoracic  branch  (fig.  44)  is  a short  trunk 
on  the  front  of  the  artery,  which  appears  at  the  upper 
border  of  the  pectoralis  minor,  and  opposite  the  interval 
between  the  large  pectoral  and  deltoid  muscles.  Its  branches 
are  directed  inwards  to  the  two  pectoral,  and  outwards  to 
the  deltoid  muscle. 

a.  The  inner  or  thoracic  set,  besides  supplying  the 
thoracic  muscles,  give  a few  offsets  to  the  side  of  the  chest, 
which  anastomose  with  the  intercostal  and  other  thoracic 
arteries. 

b.  The  outer  or  acromial  set  end  mostly  in  the  deltoid  ; 
but  one  small  artery  which  is  derived  from  them  accompanies 
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the  cephalic  vein  for  a short  distance  ; and  another  ( inferior  offset. 
acromial)  perforates  the  deltoid  muscle,  and  anastomoses  on 
the  acromion  process  with  a branch  of  the  suprascapular 
artery  of  the  neck. 

c.  One  or  two  small  twigs  ascend  from  this  branch  of  the  ^scukr 
axillary  artery  to  the  subclavius  and  deltoid  muscles. 

3.  The  alar  thoracic  is  very  inconstant  as  a separate  branch,  Alar  tho- 
and  its  place  is  mostly  supplied  by  offsets  of  the  subscapular  irregular^ 
or  long  thoracic  arteries  ; it  is  distributed  to  the  glands  of 

the  axillary  space. 

4.  The  long  thoracic  branch  (external  mammary)  is  directed  Long  tiio- 
along  the  border  of  the  pectoralis  minor  to  the  side  of  the  iacic* 
chest  (fig.  44  2),  on  which  it  extends  to  about  the  sixth 
intercostal  space  ; it  supplies  the  pectoral  and  serratus 
muscles,  and  anostomoses,  like  the  other  branches,  with 

the  intercostal  and  thoracic  arteries.  In  the  female  it  gives 
branches  to  the  mammary  gland. 

A second  external  mammary  artery  is  not  unfrequentiy  a second 
met  with,  especially  in  the  female  ; its  position  is  nearer  tirteiy' 
the  middle  of  the  axilla  with  a companion  vein. 

5.  The  subscapular  branch  (fig.  44 3,)  courses  with  a Subscapular 
nerve  of  the  same  name  along  the  subscapular  muscle,  as  lias 

far  as  the  lower  angle  of  the  scapula,  where  it  ends  in 
branches  for  the  serratus  magnus  and  the  latissimus  dorsi 
and  teres  muscles. 

Near  its  origin  the  artery  sends  backwards  a consider-  ^ncif 
able  branch  round  the  edge  of  the  subscapular  muscle  : this 
dorsal  branch  gives  an  offset,  infrascapular , to  the  ventral 
aspect  of  the  scapula,  and  then  turns  to  the  dorsum  of 
that  bone,  where  it  will  be  afterwards  dissected. 

The  subscapular  artery  is  frequently  combined  at  its  origin 
with  other  branches  of  the  axillary,  or  with  branches  of 
the  brachial  artery. 

6.  The  circumflex  branches  (anterior  and  posterior)  arise  £wo  circum- 
near  the  border  of  the  subscapular  muscle.  One  turns  in 

front  of,  and  the  other  behind  the  humerus.  They  will 
be  followed  in  the  examination  of  the  arm. 

The  axillary  vein  continues  upwards  the  basilic  vein  Axdlaxy 
of  the  arm,  and  has  the  same  extent  and  connections  as 
the  axillary  artery.  It  lies  to  the  thoracic  side  of  its  artery,  extent  and 
and  receives  thoracic  and  subscapular  branches.  Opposite  counectlons. 
the  subscapular  muscle  it  receives  externally  a large  vein,  Branches, 
which  is  formed  by  the  union  of  the  venae  comites  of 
the  brachial  artery  ; and  near  the  clavicle  the  cephalic  vein 
opens  into  it. 


270 


DISSECTION  OF  THE  IJPPEB  LIMB. 


Dissection 
of  brachial 
plexus. 


Nerves 

entering 

brachial 

plexus. 

Its  situa- 
tion 


and  connec- 
tions. 

The  nerves 
form  three 
cords  that 
lie  around 
the  artery. 


and  give 

these 

several 

branches, 

viz.. 


from  the 
outer. 


Dissection. — In  order  that  the  branches  of  the  brachial 
plexus  may  be  followed  out,  the  pectoralis  minor  is  to  be 
cut  through  near  its  insertion  into  the  coracoid  process, 
and  to  be  turned  towards  the  chest,  but  without  injuring 
the  thoracic  nerves  in  contact  with  it.  The  axillary  vessels 
are  then  to  be  cut  across  below  the  second  rib,*  and  to  be 
drawn  down  with  hooks;  and  their  thoracic  branches  may 
be  removed  at  the  same  time.  A dense  fascia  is  to  be 
cleared  away  from  the  large  nerves  of  the  plexus. 

The  brachial  plexus  results  from  the  union  of  the  an- 
terior branches  of  the  first  dorsal  and  the  four  lower  cervical 
nerves;  and  a slip  is  added  to  it  above  from  the  lowest 
nerve  in  the  cervical  plexus.  The  plexus  is  placed  partly 
in  the  neck,  and  partly  in  the  axilla,  and  is  divided  oppo- 
site the  coracoid  process  into  large  trunks  for  the  supply 
of  the  limb.  The  part  of  the  plexus  above  the  clavicle 
is  described  in  the  dissection  of  the  head  and  neck 
(p.  77).  The  part  below  the  clavicle  has  the  same 
connections  as  the  axillary  artery  with  the  surrounding 
muscles,  and  the  nerves  interlace  in  it  in  the  following 
manner ; — • 

At  first  the  plexus  consists  of  two  bundles  of  nerves, 
which  lie  on  the  outer  side  of  the  artery,  and  are  thus 
constituted  ; — the  one  nearest  the  vessel  is  formed  by  the 
last  cervical  and  first  dorsal  nerves  ; and  the  other,  by 
the  fifth,  sixth,  and  seventh  cervical  nerves.  A little  lower 
down  a third  or  posterior  bundle  is  produced  by  the  union 
of  two  fasciculi  from  the  other  bundles,  one  from  each ; 
so  that,  beneath  the  small  pectoral  muscle,  the  plexus  con- 
sists of  three  large  bundles  or  cords,  one  being  to  the  outer 
side,  one  to  the  inner  side,  and  one  behind  the  vessel. 
Occasionally  there  may  be  some  deviation  from  this  mode  of 
arrangement. 

The  branches  of  the  plexus  below  the  clavicle  are  fur- 
nished to  the  muscles  of  the  front  of  the  chest  ; to 
some  of  the  muscles  of  the  scapula,  and  the  latissimus  dorsi ; 
and  to  the  arm.  They  arise  from  the  several  cords  in  the 
following  way  : — 

The  outer  cord  gives  origin  to  one  anterior  thoracic 
branch,  to  the  musculo-cutaneous  trunk,  and  to  the  outer 
head  of  the  median  nerve. 

* The  student  must  he  careful  not  to  cut  the  vessels  higher  than  the 
spot  mentioned,  otherwise  he  will  injure  the  dissection  of  the  neck. 
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The  inner  cord  produces  a second  anterior  thoracic  nerve,  inner,  and 
the  inner  head  of  the  median,  the  internal  cutaneous,  the 
nerve  of  Wrisberg,  and  the  ulnar  nerve. 

The  posterior  cord  furnishes  the  subscapular  branches,  posterior 
and  ends  in  the  circumflex  and  musculo-spiral  nerves. 

Only  the  thoracic  and  subscapular  nerves  are  dissected  The  follow  - 
to  their  termination  at  present ; the  remaining  nerves  will  ™ft>are  seen’ 
be  seen  in  the  arm. 

The  anterior  thoracic  branches  are  two  in  number, — 
outer  and  inner  with,  respect  to  the  cords  of  the  plexus.  racic, 

a.  The  outer  nerve  crosses  inwards  over  the  axillary  outer 
artery,  to  the  under  surface  of  the  great  pectoral  muscle  in 
which  it  ends.  On  the  inner  side  of  the  vessel  it  com- 
municates with  the  following  branch. 

b.  The  inner  thoracic  branch  turns  upwards  between  the  and  inner, 
artery  and  vein,  and  after  receiving  the  offset  from  the 

other,  ends  in  many  branches  to  the  under  surface  of  the 
pectoralis  minor.  Some  twigs  enter  the  great  pectoral 
muscle,  after  passing  either  through  the  pectoralis  minor  or 
above  its  border. 

The  subscapular  nerves  are  three  in  number.  Two  enter  Three  sub- 
the  subscapular  muscle,  and  are  named  upper  and  lower  scapular  ’ 
from  their  relative  position  ; and  the  third  is  the  long  sub- 
scapular. 

а.  The  upper  branch  is  the  smallest,  and  enters  the  upper, 
highest  part  of  the  subscapularis  muscle. 

б.  The  lower  subscapular  branch  (nerve  of  the  teres  lower,  and 
muscle)  gives  an  offset  to  the  inferior  part  of  the  subscapular 
muscle,  and  ends  in  the  teres  major. 

c.  The  long  subscapular  nerve  takes  the  course  of  the  long  sub- 
artery (subscapular)  along  the  posterior  wall  of  the  axilla,  scapular* 
and  ends  in  the  latissimus  dorsi  muscle. 

Another  small  nerve,  nerve  to  the  serratus,  (posterior  tho-  Posterior 
racic,  external  respiratory,  Bell),  is  seen  on  the  surface  of  thoracic- 
the  serratus  muscle.  It  arises  above  the  clavicle  (p.  78), 
from  the  fifth  and  sixth  cervical  nerves  ; — to  reach  its  des- 
tination, it  descends  behind  the  axillary  artery,  and  enters 
that  surface  of  the  serratus  magnus  muscle  which  is  to- 
wards the  axilla. 

The  latissimus  dorsi  muscle  may  be  examined  as  far  as  Latissimus 
it  enters  into  the  posterior  fold  of  the  axilla.  Arising  from  of  the  ° 
the  spine  and  the  back  of  the  trunk,  and  crossing  the  lower  axilla- 
angle  of  the  scapula,  the  muscle  ascends  to  be  inserted  by  a 
tendon  into  the  bottom  of  the  bicipital  groove.  At  its  attach- 
ment to  the  bone,  the  tendon  is  from  one  inch  and  a half 
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to  two  incites  in  depth,  and  lies  in  front  of  the  teres  ; at 
its  lower  border  aponeurotic  fibres  connect  it  with  the 
tendon  of  the  teres,  but  a well-marked  bursa  intervenes 
between  the  two  near  the  insertion  into  the  bone.  The 
fibres  have  a cross  arrangement  in  their  course  to  the  ten- 
don of  insertion  ; for  whilst  those  that  are  attached  to  the 
lower  ribs  ascend  to  the  upper  edge  of  the  tendon,  those 
from  the  spines  of  the  dorsal  vertebrae  descend  to  the 
lower  edge.  Thus  the  fibres  produce  a hollow  or  groove, 
which  lodges  the  lower  border  of  the  scapula  and  the  teres 
major  muscle. 

Dissection .■ — To  lay  bare  the  serratus  muscle  which  passes 
from  the  side  of  the  chest  to  the  base  of  the  scapula, 
the  arm  must  be  drawn  from  the  trunk,  so  as  to  separate 
the  scapula  from  the  thorax.  The  nerves  of  the  brachial 
plexus  may  be  cut  through,  if  it  is  necessary,  below  the 
second  rib  ; and  the  fat  and  the  fascia  should  be  cleaned 
from  the  muscular  fibres. 

The  serratus  magnus  muscle  (Fig.  7 2,  4)  extends  between 
the  scapula  and  the  thorax.  It  arises  by  nine  pointed 
processes  from  the  outer  surface  and  the  borders  of  the 
eight  upper  ribs,  about  two  inches  from  their  cartilages, 
— the  second  rib  having  two  pieces  ; and  between  the  ribs 
some  fibres  take  origin  from  the  aponeurosis  covering  the 
intercostal  muscles.  The  fibres  converge  towards  the  base 
and  the  angles  of  the  scapula,  but  from  a difference  in 
their  direction  the  muscle  appears  to  consist  of  three 
parts.  The  upper  part  is  attached  internally  to  the  first 
two  ribs  and  to  an  aponeurotic  arch  between  them  ; and 
externally,  to  an  impression  on  the  ventral  surface  of  the 
upper  angle  of  the  scapula.  A middle  part,  which  is  very 
thin,  extends  from  the  next  two  ribs  (third  and  fourth)  to 
the  base  of  the  shoulder  bone.  And  a lower  part,  which 
is  the  strongest,  is  connected  on  the  one  side  with  four 
ribs  (fifth,  sixth,  seventh,  and  eighth),  where  it  digitates 
with  like  processes  of  origin  of  the  external  oblique 
muscle  ; and,  on  the  other  side,  it  is  fixed  into  the  special 
surface  on  the  costal  aspect  of  the  lower  angle  of  the 
scapula.  The  muscle  is  applied  against  the  ribs  and  the 
intercostal  muscles,  and  is  partly  concealed  by  the  pectoral 
muscles  and  the  axillary  vessels  and  nerves : in  the  ordinary 
position  of  the  arm,  the  scapula  and  the  subscapularis 
muscle  are  in  contact  with  it. 

Dissection. — The  intercostal  muscles  will  be  brought  into 
view  by  detaching  the  processes  of  origin  of  the  serratus 


THE  WALL  OF  THE  THORAX. 


273 


from  the  ribs,  and  by  taking  away  the  loose  tissue  on  the  costal 
surface.  Towards  the  front  of  the  chest  the  thin  aponeurosis,  muscles- 
which  is  continued  forwards  from  the  external  intercostal 
muscle  to  the  sternum,  is  to  be  retained.  Some  of  the  lateral 
cutaneous  nerves  should  be  preserved. 

The  intercostal  muscles  are  named  from  their  position  intercostal 
between  the  ribs.  There  are  two  layers  in  each  space,  twolayers0 
but  neither  occupies  the  whole  length  of  a space  ; for  one  in  each 
layer  (the  external)  ceases  in  front  at  the  costal  cartilages,  fepacu‘ 
and  the  other  (internal)  extends  backwards  only  to  the 
angle  of  the  ribs.  Their  number,  and  their  depth  and  size 
are  determined  by  the  intercostal  spaces.  The  direction  of 
the  fibres  differs  in  each  stratum  ; for,  whilst  the  fibres  of 
the  external  muscle  pass  very  obliquely  downwards  and  for- 
wards, those  of  the  internal  layer  have  an  opposite  though  less 
oblique  direction,  so  that  they  cross. 

The  external  muscle  is  fixed  to  the  outer  margin  of  the  0uter  layer 
ribs  in  each  space,  and  consists  of  fleshy  and  tendinous  fibres,  is  deficient 
Posteriorly  the  fibres  begin  at  or  near  the  tubercle  of  the  anteilorly’ 
rib  ; and  anteriorly  they  end  short  of  the  middle  line,  but 
after  a different  manner  in  the  upper  and  lower  spaces.  In 
the  intervals  between  the  true  ribs,  they  cease  near  the  difference 
costal  cartilages,  and  a thin  aponeurosis  is  continued  on-  below. and 
wards  from  the  point  of  ending  to  the  sternum.  In  the 
lower  spaces  the  muscles  are  continued  between  the  carti- 
lages (Theile),  and  in  the  last  two  they  reach  the  end  of  the 
ribs. 

Dissection. — The  internal  intercostal  muscle  will  be  seen  Dissection 
by  cutting  through  and  removing  the  external  layer  in  one  muscle61' 
of  the  spaces,  as  for  instance  the  second  where  it  is  widest ; 
the  muscle  will  be  recognised  by  the  difference  in  the  direc- 
tion of  the  fibres. 

Far  back  between  the  two  muscles,  and  close  to  the  rib  of  nerves 
above,  the  intercostal  nerve  and  artery  will  be  found.  A and  vessels* 
branch  of  the  nerve  to  the  surface  (lateral  cutaneous  of  the 
thorax)  should  be  followed  through  the  external  muscular 
layer  ; and  the  trunk  of  the  nerve  is  to  be  traced  forwards 
in  one  or  more  spaces  to  the  sternum  and  the  surface  of  the 
thorax.  The  hinder  part  of  these  muscles  will  be  seen  in 
the  dissection  of  the  back  and  thorax. 

Each  internal  intercostal  muscle  is  attached  to  the  inner  i^ner  layer 
border  of  the  ribs  bounding  the  intercostal  space.  It  begins  cies  defi- 
in  front  at  the  anterior  part  of  the  space,  and  ceases  behind  ^Q^yP0Ste' 
near  the  angle  of  the  ribs.  Behind,  the  muscles  do  not  end  j0ins  inter- 
at  the  same  distance  from  the  spine,  for  the  upper  and  lower  Pal  obli(iue 
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approach  nearer  than  the  middle  set  ; and,  in  front,  in  the 
two  lowest  spaces,  the  muscular  fibres  are  continuous  with 
those  of  the  internal  oblique  of  the  abdomen.  One  surface 
is  covered  by  the  external  muscle  and  by  the  intercostal 
vessels  and  nerve  ; and  the  opposite  surface  is  in  contact 
with  the  pleura. 

Dissection. — To  bring  into  view  the  triangularis  sterni 
muscle  and  the  internal  mammary  vessels,  the  cartilages  of 
the  true  ribs,  except  the  first  and  seventh,  are  to  be  taken 
away  on  the  right  side  of  the  body;*  but  the  two  ribs 
mentioned  are  to  be  left  untouched  for  the  benefit  of  the 
dissectors  of  the  abdomen  and  the  head  and  neck.  Small 
arteries  to  each  intercostal  space  and  the  surface  of  the  thorax, 
as  well  as  the  intercostal  nerves,  are  to  be  preserved.  The 
surface  of  the  triangularis  sterni  will  be  made  apparent,  after 
the  removal  of  the  cartilages,  by  cleaning  the  loose  tissue 
and  fat  from  it. 

The  triangularis  sterni  is  a thin  muscle  inside  the 
cavity  of  the  thorax,  and  beneath  the  costal  cartilages.  It 
arises  internally  from  the  side  of  the  xiphoid  cartilage,  from 
the  side  of  the  sternum  as  high  as  the  third  cartilage,  and 
from  the  lower  three  or  four  true  costal  cartilages.  Its  fibres 
are  directed  outwards,  the  upper  being  most  oblique,  and  are 
inserted  by  fleshy  fasciculi  into  all  the  true  ribs  except  the 
last  two  and  the  first,  at  the  junction  of  the  bone  and  car- 
tilage, and  into  an  aponeurosis  in  the  intercostal  spaces. 
The  muscle  is  covered  by  the  ribs  and  the  internal  inter- 
costal muscles,  and  by  the  internal  mammary  vessels  and 
the  intercostal  nerves.  It  lies  on  the  pleura  ; its  lower 
fibres  are  continuous  with  those  of  the  transversalis  abdo- 
minis. 

The  internal  mammary  artery  is  a branch  of  the  subclavian 
(p.  74),  and  enters  the  thorax  beneath  the  cartilage  of  the 
first  rib.  It  is  continued  through  the  thorax,  lying  beneath 
the  costal  cartilages  and  about  half  an  inch  from  the  sternum, 
as  far  as  the  interval  between  the  sixth  and  seventh  ribs  ; 
here  it  gives  externally  a large  muscular  branch  (musculo- 
phrenic), and  passing  beneath  the  seventh  rib,  enters  the 
sheath  of  the  rectus  muscle  of  the  wall  of  the  abdomen.  In 
this  course  in  the  chest  the  artery  lies  on  the  pleura  and  the 
triangularis  sterni,  and  is  crossed  by  the  intercostal  nerves. 
It  is  accompanied  by  two  veins,  and  by  a chain  of  lymphatic 
glands.  The  following  branches  take  origin  in  the  thorax: — 

* On  the  left  side  the  vessels  and  the  muscle  will  have  been  destroyed 
by  the  injection  of  the  body. 
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a.  A small  branch  (comes  nervi  phrenici)  arises  as  soon  as  to  phrenic 
the  artery  enters  the  chest,  and  descends  to  the  diaphragm  nerve’ 
along  the  phrenic  nerve. 

b.  A few  small  mediastinal  branches  are  distributed  to  mediastinal, 
the  remains  of  the  thymus  gland,  the  pericardium,  and  the 
triangularis  sterni  muscle. 

c.  Two  anterior  intercostal  branches  turn  outwards  in  each  intercostal, 
space,  one  being  placed  on  the  border  of  each  costal  car-  and 
tilage,  and  terminate  by  anastomosing  with  the  aortic  inter- 
costal arteries. 

d.  Perforating  branches , one  or  two  for  each  space,  pierce 
the  internal  intercostal  and  pectoral  muscles,  and  are  dis- 
tributed on  the  surface  of  the  thorax  with  the  anterior 
cutaneous  nerves.  The  lower  branches  supply  the  mamma 
in  the  female. 

e.  The  musculo-phrenic  branch  courses  outwards  beneath  Musculo- 
the  cartilages  of  the  seventh  and  eighth  ribs,  and  enters  the 

wall  of  the  abdomen  by  perforating  the  diaphragm.  It  sup- 
plies anterior  branches  to  the  lower  intercostal  spaces,  and 
its  termination  will  be  seen  in  the  dissection  of  the  abdominal 
wall. 

Two  veins  accompany  the  artery  ; these  join  into  one  Veins, 
trunk,  which  opens  into  the  innominate  vein. 

The  intercostal  nerves  supply  the  wall  of  the  thorax,  and  intercostal 
are  seen  now  in  the  anterior  part  of  their  extent.  They  are  neives’ 
the  anterior  primary  branches  of  the  dorsal  nerves.  Placed 
at  first  between  the  layers  of  the  intercostal  muscles,  each  course, 
gives  off  the  lateral  cutaneous  nerve  of  the  thorax,  about 
midway  between  the  spine  and  the  sternum  : diminished  in 
size  by  the  emission  of  that  offset,  the  trunk  is  continued 
onwards,  at  first  in,  and  afterwards  beneath  the  internal  in- 
tercostal muscle,  as  far  as  the  side  of  the  sternum,  where  it  termiua- 
ends  as  the  anterior  cutaneous  nerve  of  the  thorax.  The 
intercostal  nerves  supply  branches  to  the  intercostal  muscles,  branches, 
and  to  the  triangularis  sterni. 

The  aortic  intercostal  arteries  furnish  branches  to  the  intercostal 
thoracic  wall  ; they  lie  with  the  nerves  between  the  strata  of  withtlie^6 
intercostal  muscles,  and  nearer  the  upper  than  the  lower  rib  £®rves,  and 
bounding  the  intercostal  space.  About  the  mid  point  (from  two. 
before  back)  of  the  space  the  artery  bifurcates  : — one  branch 
follows  the  line  of  the  upper  rib,  and  the  other  descends  to 
the  lower  rib  ; both  anastomose  anteriorly  with  the  inter- 
costal branches  of  the  internal  mammary  artery. 

A small  cutaneous  offset  is  distributed  with  the  lateral  Cutaneous 
cutaneous  nerve  of  the  thorax.  branch. 
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Directions.--  The  dissector  of  the  upper  limb  now  waits 
the  appointed  time  for  the  examination  of  the  thorax.  But 
as  soon  as  the  body  is  turned  he  is  to  take  his  share  in  the 
dissection  of  the  back,  and  to  proceed  with  the  parts  marked 
for  him  in  Chapter  Y. 

After  the  back  is  finished,  the  limb  is  to  be  detached  from 
the  trunk  by  sawing  the  clavicle  about  the  middle,  and  cutting 
through  the  soft  parts  connected  with  the  scapula. 


Section  II. 

SCAPULAR  MUSCLES,  VESSELS,  NERVES,  AND  LIGAMENTS. 

Position. — After  the  limb  has  been  separated  from  the 
trunk,  it  is  to  be  placed  with  the  subscapularis  uppermost. 

Dissection. — The  different  muscles  that  have  been  traced 
to  the  scapula  in  the  dissection  of  the  front  of  the  thorax 
and  the  back,  are  now  to  be  cleaned,  and  to  be  followed  to  their 
insertion  into  the  bone.  A small  part  of  each,  about  an  inch 
in  length,  should  be  left  for  the  purpose  of  ascertaining  more 
exactly  the  osseous  attachment. 

The  borders  and  the  angles  of  the  scapula  have  the  following 
muscles  connected  with  them  ; — 

The  upper  margin  of  the  scapula  has  but  one  muscle,  the 
omo-hyoid,  attached  to  it.  At  its  origin  that  muscle  is  about 
half  an  inch  wide,  and  is  connected  to  the  edge  of  the  bone 
behind  the  notch,  but  sometimes  to  the  ligament  (posterior 
special)  which  converts  the  notch  into  a foramen. 

The  lower  margin,  or  costa,  gives  origin  to  the  long  head 
of  the  triceps,  and  to  some  fibres  of  the  teres  major ; but 
these  attachments  to  the  bone  will  be  ascertained  in  the  pro- 
gress of  the  dissection. 

The  base  of  the  bone  has  many  muscles  inserted  into  it. 
Between  the  superior  angle  and  the  spine,  the  levator  anguli 
scapulse  is  inserted.  Opposite  the  spine,  the  rhomboideus 
minor  is  fixed.  And  between  the  spine  and  the  inferior 
angle  the  rhomboideus  major  is  attached  : the  upper  fibres 
of  this  muscle  end  often  in  an  aponeurotic  arch,  and  are 
connected  indirectly  to  the  bone  by  means  of  an  expansion 
from  it.  Internal  to  these  muscles,  and  inserted  into  the 
whole  extent  of  the  base  of  the  scapula,  is  the  serratus 
magnus  muscle. 
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On  the  angles  of  the  scapula  the  fibres  of  the  serratus  mto1  tlie„ , , 
^11  in*  • ,,  , . , , angles  of  the 

magnus  are  collected  in  this  way  : — the  highest  fibres  are  bone; 

fixed  to  the  under  surface  of  the  upper  angle,  and  the  lowest 
fibres  are  inserted  into  an  impression  on  the  same  aspect  of 
the  lower  angle.  On  the  outer  surface  of  the  inferior  angle 
is  the  teres  major,  which  will  be  subsequently  seen. 

The  insertion  of  the  small  pectoral  muscle  into  the  front,  into  cora- 
of  the  ppper  part  of  the  coracoid  process  may  be  ascertained  C0ld  process' 
at  this  stage  of  the  dissection. 

Dissection. — By  the  separation  of  the  serratus  from  the  Dissection, 
subscapularis  a thin  fascia  comes  into  view,  which  belongs  to 
the  last  muscle,  and  is  fixed  to  the  bone  around  its  margins. 

After  the  fascia  has  been  observed,  it  may  be  removed  ; and 
the  muscle  is  to  be  followed  forwards  to  its  insertion  into 
the  humerus.  Next,  the  axillary  vessels  and  nerves,  and  the 
offsets  of  these  to  the  muscles,  should  be  well  cleaned. 

The  subscapulapis  muscle  occupies  the  under  surface  of  j^sscapu' 
the  scapula,  and  is  concealed  by  that  bone  when  the  limb  is 
in  its  natural  position.  The  muscle  arises  from  the  concave  fills  the 
surface  on  the  ventral  aspect  of  the  scapula,  except  at  the  scap°ua°; 
angles,  and  this  attachment  reaches  forwards  nearly  to  the 
neck  of  the  bone  ; it  is  attached  also  to  the  ridges  of  the  is  inserted 
bone  by  tendinous  processes.  Externally  it  is  inserted  by  a rus. 
tendon  into  the  small  tuberosity  of  the  humerus  and  by 
fleshy  fibres  into  the  neck  of  the  bone  for  nearly  an  inch 
below  that  process. 

By  one  surface  the  muscle  bounds  the  axilla,  and  is  in  Connee- 
contact  with  the  axillary  vessels  and  nerves  and  the  serratus 
magnus.  By  the  other,  it  rests  against  the  scapula  and  the 
shoulder  joint ; and  between  its  tendon  and  the  root  of  the 
coracoid  process  is  a bursa,  which  communicates  generally 
with  the  synovial  membrane  of  the  shoulder  joint.  The 
lower  border  projects  much  beyond  the  bone:  it  is  contiguous 
to  the  teres  major,  and  comes  into  contact  with  the  latis- 
simus  dorsi  and  the  long  head  of  the  triceps  : along  this 
border  is  the  subscapular  artery,  which  here  gives  backwards 
its  dorsal  branch. 

Dissection. — The  subscapular  muscle  is  to  be  separated  Dissection, 
next  from  the  bone  ; and  at  the  same  time  its  tendinous 
processes  of  origin,  the  connection  between  its  tendon  of 
insertion  and  the  capsule  of  the  shoulder  joint,  as  well  as 
the  bursa,  are  to  be  observed.  A small  arterial  anastomosis 
on  the  ventral  surface  of  the  bone  is  to  be  dissected  out  as 
the  muscle  is  raised. 

The  infrascapular  artery  ramifies  on  the  ventral  surface  Small  infra- 
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of  the  scapula,  and  is  an  offset  of  the  dorsal  branch  of  the 
subscapular  vessel  (p.  269).  It  enters  beneath  the  sub- 
scapularis  muscle,  and  forms  an  anastomosis  with  small  twigs 
of  the  supra  and  posterior  scapular  branches. 

Position. — The  examination  of  the  muscles  on  the 
opposite  surface  of  the  scapula  may  be  next  undertaken. 
For  this  purpose  the  scapula  is  to  be  turned  over  ; and  a 
block,  which  is  of  sufficient  height  to  allow  the  shoulder 
to  be  made  prominent,  is  to  be  placed  between  it  and 
the  arm. 

Dissection. — The  skin  is  to  be  removed  from  the  promi- 
nence of  the  shoulder,  by  beginning  in  front  at  the  anterior 
border  of  the  deltoid  muscle.  Some  small  cutaneous  nerves 
are  to  be  found  in  the  fat  : some  of  these  descend  over  the 
acromion,  and  others  come  to  the  surface  about  half  way 
down  the  posterior  border  of  the  deltoid  muscle. 

Superficial  nerves. — Branches  of  nerves,  supra-acromial 
(fig.  42  ]),  descend  to  the  surface  of  the  shoulder  from  the 
cervical  plexus  (p.  60).  A cutaneous  branch  of  the  circum- 
flex nerve  turns  forwards  with  a small  companion  artery 
from  beneath  the  posterior  border  of  the  deltoid,  and  sup- 
plies the  integument  covering  the  lower  two  thirds  of  the 
muscle  (Fig.  42,  2). 

Dissection. — The  fat  and  fascia  are  now  to  be  taken  from 
the  deltoid  muscle,  its  fibres  being  made  tense  at  the  same 
time.  Beginning  at  the  anterior  edge  of  the  muscle,  the 
dissector  is  to  carry  the  knife  upwards  and  downwards  in 
the  direction  of  the  fibres,  in  order  that  its  coarse,  oblique, 
muscular  fasciculi  may  be  more  easily  cleaned.  At  the  same 
time  the  fascia  may  be  removed  from  the  back  of  the  scapula, 
so  as  to  denude  the  teres  major  and  a part  of  the  infra- 
spinatus muscle. 

The  deltoid  muscle  is  triangular  in  form,  and  has  its 
base  at  the  scapula  and  clavicle,  and  its  apex  at  the  humerus. 
It  arises  from  nearly  all  the  lower  edge  of  the  spine  of  the 
scapula,  from  the  anterior  or  lower  border  of  the  acromion, 
and  from  the  outer  half  or  third  of  the  clavicle.  Its  fibres 
converge  to  a tendon,  and  are  inserted  by  means  of  it  into 
a triangular  impression,  above  the  middle  of  the  outer 
surface  of  the  humerus,  which  is  two  to  three  inches  long,, 
and  about  one  inch  wide  above. 

The  anterior  border  is  contiguous  to  the  pectoralis  major 
muscle  and  the  cephalic  vein  ; and  the  posterior  rests  on  the 
infraspinatus  and  triceps  muscles.  The  origin  of  the  muscle 
corresponds  with  the  attachment  of  the  trapezius  to  the 
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bones  of  the  shoulder  ; the  insertion  is  united  with  the 
tendon  of  the  pectoralis  major,  and  has  a fasciculus  of  the 
brachialis  anticus  on  each  side  of  it. 

Dissection. — The  deltoid  is  to  be  divided  near  its  origin,  Dissection 
and  to  be  thrown  down  as  much  as  the  circumflex  vessels  deltoid?** 
and  nerve  will  permit  without  cutting  them.  As  the  muscle 
is  raised  a large  thick  bursa  between  it  and  the  head  of 
the  humerus  comes  into  sight.  The  loose  tissue  and  fat 
are  to  be  taken  away  from  the  circumflex  vessels  and  nerve, 
and  the  remains  of  the  bursa  are  to  be  removed.  The  in- 
sertion of  the  muscle  should  be  also  examined. 

Parts  covered  by  deltoid. — The  deltoid  conceals  the  head  Parts 
and  the  upper  part  of  the  humerus,  and  those  parts  of  the  the  dLeltoid 
dorsal  scapular  muscles  that  are  fixed  to  its  great  tuberosity. 

Below  the  head  of  the  bone  are  the  circumflex  vessels  and 
nerve,  and  the  upper  part  of  the  biceps  muscle.  In  front  of 
the  humerus  is  the  coracoid  process  with  its  muscles.  A 
large  bursa,  sometimes  divided  into  several  sacs,  intervenes 
between  the  convex  head  of  the  humerus  and  the  under 
surface  of  the  deltoid  muscle  and  the  acromion  process. 

Dissection. — By  following  back  the  circumflex  vessels  and  Dissection 
nerve  through  a space  between  the  humerus  and  the  long  flex  vessels, 
head  of  the  triceps,  their  origin  from  the  axillary  trunks 
will  be  arrived  at.  In  clearing  the  fat  from  the  space  care 
must  be  taken  of  a branch  of  nerve  to  the  teres  minor 
muscle.  Arching  backwards  in  front  of  the  neck  of  the 
humerus,  is  the  small  anterior  circumflex  artery. 

The  circumflex  arteries  are  the  last  branches  of  the  axil-  Two  cireum- 
lary  trunk,  and  arise  near  its  termination  (p<  269).  They 
are  two  in  number,  and  are  named  anterior  and  posterior 
from  their  position  on  the  neck  of  the  humerus. 

a.  The  anterior  branch  is  a small  artery  which  courses  anterior  and 
transversely  outwards,  beneath  the  coraco-brachialis  and 

biceps  muscles,  and  anastomoses  in  front  of  the  humerus 
with  branches  of  the  posterior  circumflex.  As  it  crosses 
the  bicipital  groove  it  sends  upwards  a branch  to  the  articu- 
lation and  the  head  of  the  humerus. 

b.  The  posterior  circumflex  artery  is  larger  in  size,  and  posterior, 
arises  opposite  the  border  of  the  subscapular  muscle.  It 
winds  backwards  through  a space  between  the  humerus  and 

the  long  head  of  the  triceps,  and  is  distributed  chiefly  to 
the  deltoid  muscle,  in  which  it  anastomoses  with  the  acromial 
thoracic  artery. 

Branches  are  given  from  it  to  the  head  of  the  humerus  its  offsets, 
and  the  shoulder  joint,  and  to  anastomose  with  the  anterior 
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circumflex  artery.  It  supplies  branches  likewise  to  the 
teres  minor,  the  long  head  of  the  triceps,  and  the  integu- 
ments. 

The  circumflex  nerve , at  its  origin  (p.  271),  is  placed 
beneath  the  axillary  artery,  and  leaves  the  arm-pit  by 
turning  round  the  border  of  the  subscapular  muscle  (fig.  44), 
with  the  artery  of ' the  same  name.  Behind  the  neck  of  the 
humerus  the  nerve  divides  into  two  parts,  which  supply  the 
surrounding  muscles,  the  integuments,  and  the  shoulder 
joint.  Before  the  circumflex  nerve  bifurcates  it  gives  an 
articular  filament  to  the  under  part  of  the  shoulder  joint. 

a.  One  branch  turns  forwards  beneath  the  deltoid  nearly 
to  the  anterior  border,  and  ends  in  the  muscle,  with  the  ex- 
ception of  one  or  two  cutaneous  filaments  that  pierce  the 
fibres. 

b.  The  other  branch  gives  an  offset  to  the  teres  minor 
• muscle,  which  is  remarkable  in  having  a gangliform  swelling  on 

it  ; and  it  becomes  cutaneous  over  the  deltoid  (fig.  42,  2) 
(p.  278),  after  supplying  the  posterior  part  of  the  muscle. 

The  infraspinatus  muscle  occupies  the  infraspinal  part 
of  the  scapula,  and  extends  to  the  head  of  the  humerus. 
The  muscle  arises  from  the  infraspinal  fossa  of  the  scapula, 
except  near  the  neck,  and  except  at  the  inferior  border 
and  lower  angle  of  the  bone  where  the  teres  muscles  are 
attached  ; it  arises  also  from  the  lower  side  of  the  spinous 
process,  and  from  the  special  fascia  covering  the  surface. 
Its  fibres  converge  to  a tendon,  which  is  inserted  into  the 
middle  impression  on  the  great  tuberosity  of  the  humerus, 
and  joins  with  the  tendons  of  the  supraspinatus  and  teres 
minor  muscles. 

A part  of  the  muscle  is  subcutaneous,  and  the  fibres 
arising  from  the  spine  of  the  scapula  overlay  the  others 
and  the  tendon  : the  upper  portion  is  concealed  by  the 
deltoid,  and  the  lower  end,  by  the  latissimus  dorsi.  The 
lower  border  is  parallel  to  the  teres  minor,  with  which  it 
is  sometimes  united.  The  muscle  lies  on  the  scapula  and 
the  humero-scapular  articulation,  but  between  it  and  the 
joint  is  a small  bursa.  The  subsequent  dissection  will  show 
how  far  the  muscle  is  separated  from  the  bone,  at  the  front 
of  the  infraspinal  fossa,  by  the  vessels  and  nerve,  and  the 
fat  (p.  284). 

The  teres  minor  is  a narrow  fleshy  slip,  which  is  often 
united  inseparably  with  the  preceding  muscle,  along  whose 
lower  border  it  lies.  It  arises  on  the  dorsum  of  the  scapula 
from  a special  surface  along  the  upper  two  thirds  of  the  in- 
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ferior  costa  of  the  bone,  and  from  the  investing  fascia  ; 
and  it  is  inserted  by  a tendon  into  the  lowest  of  the  three  Insertion 
marks  on  the  great  tuberosity  of  the  humerus,  as  well  as  by  formed 
fleshy  fibres  into  the  humerus  below  that  spot — -about  an 
inch  altogether.  This  muscle  is  partly  covered  by  the  ^raJ^ld  it 
deltoid  ; and  it  rests  on  the  long  head  of  the  triceps  and  1 
the  shoulder  joint.  Underneath  it  the  dorsal  branch  of  the 
subscapular  artery  turns. 

The  teres  major  muscle  is  extended  from  the  inferior  T^e^major^ 
angle  of  the  scapula  to  the  humerus.  Its  origin  is  from  lower  angle 
the  rough  surface  on  the  dorsum  of  the  scapula  at  the  in-  ofscaPula 
ferior  angle  ; from  the  inferior  costa  of  the  bone  within  an 
inch  of  the  long  head  of  the  triceps  ; and  from  the  fascia 
covering  the  teres  minor.  The  fibres  end  in  a tendon  which  to  the  hume- 
is  inserted  partly  into,  and  partly  behind  the  inner  edge  of  rus' 
the  bicipital  groove  of  the  humerus. 

This  muscle  assists  in  forming  the  posterior  fold  of  the  Adjacent 
axilla  ; and  is  situate  beneath  the  axillary  vessels  and  nerves  muscles* 
near  the  humerus.  At  its  origin  it  is  covered  by  the  latissi- 
mus  dorsi.  The  upper  border  is  contiguous  to  the  sub- 
scapularis  muscle,  and  the  lower  is  received  into  a hollow 
formed  by  the  fibres  of  the  latissimus  dorsi.  At  the 
humerus  the  tendon  of  the  muscle  is  one  inch  and  a half 
to  two  inches  wide,  and  is  placed  behind  that  of  the  latissi-  Tendon  and 
mus  : the  two  are  separated  above  by  an  interval  and  a 
bursa  ; but  they  are  united  below,  and  an  expansion  is  sent 
from  them  to  the  fascia  of  the  arm.  A second  bursa  is 
beneath  the  tendon  between  it  and  the  bone. 

Below  the  scapula  (inferior  costa),  where  the  teres  muscles  Two^spaces^ 
separate  from  one  another,  is  a triangular  interval,  which  is  teres  and 
bounded  in  front  by  the  shaft  of  the  humerus,  and  above  ^a^p°ftlie 
and  below  by  the  teres  muscles.  This  space  is  divided  into 
two  by  the  long  head  of  the  triceps.  Through  the  anterior  ^tt®1^and 
part,  which  is  of  a quadrilateral  shape,  the  posterior  cir- 
cumflex vessels  and  the  circumflex  nerve  pass  to  the  outer 
side  of  the  limb  ; and  through  the  posterior  smaller  and 
triangular  space,  the  dorsal  branch  of  the  subscapular 
artery  turns  to  be  distributed. 

Dissection. — In  order  that  the  acromion  process  may  be  Dissection 
sawn  through  to  expose  the  supraspinatus  muscle,  the  liga- 
ments of  the  scapula  and  clavicle,  which  would  be  injured 
by  such  a proceeding,  should  be  next  dissected. 

These  ligaments  will  be  recognised  by  removing  the  of  ligaments 
fibrous  tissue  at  the  spots  specified.  One  ligament  (coraco-  °[ethe  claY1" 
clavicular)  passes  from  the  coracoid  process  to  the  under 
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part  of  the  clavicle.  A capsular  ligament,  connecting  the 
outer  end  of  the  clavicle  with  the  acromion,  will  be  seen 
by  taking  away  the  fibres  of  the  trapezius  and  deltoid 
muscles.  Another  strong  band  (coraco-acromial)  passes 
transversely  between  the  acromion  and  the  coracoid  pro- 
cess ; and  lastly  a small  fasciculus  (posterior  proper  ligament) 
is  placed  over  the  notch  in  the  superior  costa. 

Ligaments  of  the  Clavicle  and  Scapula. — The  clavicle 
is  connected  to  the  scapula  by  a distinct  joint  with  the 
acromion,  and  by  a strong  ligament  (coraco-clavicular) 
between  it  and  the  coracoid  process. 

Fig.  40.* 


Clavicular  Ligaments. — The  coraco-clavicular  ligament 
consists  of  two  parts,  each  having  a different  direction  and 
designation. 

The  posterior  piece  (fig.  40, ]),  called  conoid  from  its  shape, 
is  fixed  by  its  apex  to  the  posterior  and  inner  part  of  the 
coracoid  process  ; and  by  its  base  to  the  tubercle  and  the 
contiguous  part  of  the  under  surface  of  the  clavicle,  at 
the  junction  of  the  outer  with  the  middle  third  of  the 
bone. 

* Ligaments  of  tlie  clavicle  and  scapula  and  of  the  shoulder  joint 
(altered  from  Bourgery  and  Jacob).  1.  Conoid  ligament.  2.  Trape- 
zoid ligament.  3.  Anterior  ligament  of  the  scapula.  4.  Posterior 
scapular  ligament.  5.  Capsule  of  the  shoulder  joint.  6.  Tendon  of 
the  long  head  of  the  biceps  entering  the  joint.  7.  Tendon  of  the  sub- 
scapularis  muscle.  8.  Coraco-humeral  ligament. 
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The  anterior  part  (fig.  40, 2),  trapezoid  ligament , is  larger  and  a squar 
than  the  conoid  piece  : it  is  connected  interiorly  to  the  piece' 
inner  border  of  the  coracoid  process  along  the  hinder  half, 
and  superiorly  to  the  line  on  the  under  surface  of  the 
clavicle  which  extends  outwards  from  the  tubercle  before 
mentioned.  The  two  parts  of  the  ligament  are  united 
posteriorly,  but  are  separated  by  an  interval  in  front. 

A cromio- clavicular  articulation. — The  articular  surfaces  °f  ^ntwith 
the  clavicle  and  acromion  process  of  the  scapula  are  retained  acromion, 
in  contact  by  some  scattered  fibres,  which  form  a kind  of 
capsule  for  the  joint.  Some  of  the  fibres  are  stronger  above  superior  and 
and  below,  and  are  considered  to  constitute  a superior  and  ^ an(qs; 
an  inferior  ligament. 

An  interarticular  fibro-cartilage  is  generally  found  between  Fibro-carti- 
the  bones  only  at  the  upper  part  of  the  joint  ; but  some-  lage’ 
times  it  forms  a complete  interarticular  septum.  If  the 
fibro-cartilage  is  perfect,  there  are  two  synovial  membranes  ; and  synovial 
if  it  is  imperfect,  there  is  only  one  present  in  the  joint. 

The  joint  should  be  opened  to  see  the  cartilage  and  the 
synovial  membrane. 

Scapular  Ligaments. — The  special  ligaments  of  the  Ligaments 
scapula  are  two  m number,  anterior  and  posterior,  and  ex- 
tend from  one  to  another  part  of  the  bone. 

The  posterior  ligament  (fig.  40,  4)  is  a round  fasciculus  of  Posterior 
fibres  stretching  across  the  notch  in  the  upper  costa  of 
the  scapula.  By  one  end  it  is  attached  to  the  base  of  the 
coracoid  process,  and  by  the  other  to  the  costa  behind  the 
notch.  It  converts  the  notch  into  a foramen,  through  which 
the  suprascapular  nerve  passes. 

The  anterior  ligament  (fig.  40, s)  is  triangular  in  form,  and  anterior, 
.extends  transversely  between  the  acromion  and  the  coracoid 
process  (coraco  acromial).  Externally  it  is  inserted  by  its 
point  or  apex  into  the  tip  of  the  acromion  ; and  internally, 
where  it  is  much  wider,  it  is  attached  to  all  the  outer 
border  of  the  coracoid  process,  reaching  backwards  to  the 
attachment  of  the  capsule  of  the  shoulder  joint.  This  liga- 
ment overhangs  the  shoulder  joint  ; it  consists  usually  of  This  is 
two  thickened  bands,  anterior  and  posterior,  with  a thin  two^pieces 
intervening  part. 

Dissection. — To  lay  bare  the  supraspinatus  muscle,  the  Dissection, 
acromion  process  is  to  be  sawn  through,  and  to  be  removed 
with  the  outer  end  of  the  clavicle.  A strong  fascia  covers 
the  surface  of  the  muscle  ; this  is  to  be  taken  away  after  it 
has  been  observed. 

The  Supraspinatus  muscle  has  the  same  form  as  the  Supraspina- 
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hollow  of  the  bone  that  it  fills.  It  arises  from  the  surface 
of  the  supraspinal  fossa  of  the  scapula,  except  from  the 
cervical  part  ; from  the  upper  side  of  the  spine  of  the  bone  ; 
and  from  the  fascia  covering  the  surface.  Its  fibres  end  in 
a tendon,  which  crosses  over  the  shoulder  joint,  and  is  in- 
serted into  the  upper  impression  on  the  great  tuberosity  of 
the  humerus.  The  muscle  is  concealed  by  the  trapezius  and 
the  acromion  process  ; and  it  rests  upon  the  scapula,  the 
shoulder  joint,  and  the  suprascapular  vessels  and  nerve. 
Its  tendon  joins  that  of  the  infraspinatus  at  the  attach- 
ment to  the  humerus. 

Dissection. — The  vessels  and  nerves  on  the  dorsum  of  the 
scapula  will  be  traced  by  separating  from  behind  forwards 
the  supra  and  infraspinatus  muscles  from  the  bone.  In  the 
supraspinal  fossa  are  the  suprascapular  vessels  and  nerve, 
which  are  to  be  followed  beneath  the  acromion  to  the  infra- 
spinal  fossa  ; and  entering  the  infraspinal  fossa,  beneath  the 
teres  minor  muscle,  is  the  dorsal  branch  of  the  subscapular 
artery.  The  anastomosis  between  the  vessels  should  be 
carefully  cleaned. 

The  suprascapular  artery  is  derived  from  the  subclavian 
trunk,  and  is  one  of  the  branches  into  which  the  thyroid 
axis  subdivides  (p.  74).  After  a short  course  in  the  neck 
it  crosses  over  the  ligament  at  the  superior  costa,  and 
enters  beneath  the  supraspinatus  muscle.  In  that  position 
it  furnishes  a supraspinal  branch  for  the  supply  of  the 
muscle,  the  bone,  and  the  shoulder  joint  ; and  it  ends  in 
the  infraspinal  fossa,  where  it  gives  offsets  to  the  infraspi- 
natus muscle  and  the  scapula,  anastomosing  with  the  dorsal 
branch  of  the  subscapular,  and  with  the  posterior  scapular 
artery  of  the  subclavian  (p.  7 4). 

The  companion  vein  of  the  suprascapular  artery  joins  the 
external  jugular  vein. 

The  suprascapular  nerve  is  a branch  of  the  brachial 
plexus  (p.  78).  When  it  reaches  the  costa  of  the  scapula, 
it  enters  the  supraspinal  fossa  beneath  the  posterior  special 
ligament.  In  the  fossa  it  supplies  two  branches  to  the 
supraspinatus  ; and  the  nerve  is  continued  finally  beneath 
a fibrous  band  to  the  infraspinatus  muscle,  in  which  it  ends. 
The  nerve  gives  some  articular  filaments  to  the  shoulder 
joint,  and  other  offsets  to  the  scapula. 

The  dorsal  branch  of  the  subscapular  artery  (p.  269)  turns 
backwards  below  the  inferior  costa  of  the  scapula,  through 
the  posterior  of  the  two  spaces  between  the  teres  muscles. 
Entering  the  infraspinal  fossa  beneath  the  teres  minor,  it 
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supplies  that  muscle  and  the  infraspinatus,  and  anastomoses 
with  the  ending  of  the  suprascapular  artery.  This  vessel 
sends  a branch  along  the  dorsum  of  the  scapula  between 
the  teres  muscles,  towards  the  inferior  angle  of  the  bone, 
where  it  anastomoses  with  the  posterior  scapular  artery. 


Section  III. 

THE  FRONT  OF  THE  ARM. 

Position.  — For  the  dissection  of  the  superficial  vessels  and  Position 
nerves  on  the  front  of  the  arm  the  limb  should  lie  flat  on 
the  table,  with  the  front  uppermost. 

Dissection. — The  skin  is  to  be  raised  from  the  fore  part  a^inci-^ 
of  the  arm  and  elbow  joint.  To  allow  of  its  reflection,  skin. 
make  one  incision  along  the  centre  of  the  limb  as  far  as 
two  inches  below  the  elbow ; and  at  the  termination,  a second 
cut  half  round  the  forearm.  The  skin  should  now  be 
stripped  from  the  front  and  back  of  the  limb,  as  low  as  the 
transverse  incision,  so  that  the  fat  or  superficial  fascia  which 
contains  the  cutaneous  vessels  and  nerves  may  be  denuded. 

Between  the  skin  and  the  prominence  of  the  olecranon  a 
bursa  may  be  seen. 

The  cutaneous  veins  (fig.  41)  may  be  sought  first  in  the  Seek  super- 
fat. These  vessels  are  very  numerous  below  the  bend  of  the  ficial  veins* 
elbow,  and  issue  from  beneath  the  integument.  One  in  the 
centre  of  the  forearm  is  the  median  vein,  which  bifurcates 
rather  below  the  elbow.  External  to  this  is  a small  vein 
(radial)  ; and  internal  to  it  are  the  anterior  and  posterior 
ulnar  veins,  coming  from  the  front  and  back  of  the  forearm. 

In  the  arm  these  veins  are  united  into  two  ; one  (basilic)  is 
to  be  followed  along  the  inner  border  of  the  biceps,  and  the 
other  (cephalic)  along  the  outer  side  of  the  muscle. 

The  cutaneous  nerves  may  be  traced  out  next.  On  the  Trace  cuta- 
outer  side  of  the  arm  (fig.  43),  about  its  middle,  are  the  of  oute?1VGS 
external  cutaneous  branches  (two  in  number)  of  the  musculo-  side 
spiral ; and  in  the  outer  bicipital  groove,  in  front  of  the 
elbow  or  rather  below  it,  is  the  cutaneous  part  of  the  mus- 
culo-cutaneous  nerve.  On  the  inner  part  of  the  limb  the  and  inner 
nerves  to  the  surface  are  more  numerous.  Taking  the  liraH. 
basilic  vein  as  a guide,  the  internal  cutaneous  nerve  of 
the  forearm  will  be  found  by  its  side,  about  the  middle  of 
the  arm  ; and  rather  external  to  this  nerve  is  a small  cut  a- 
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neous  offset  from  it,  which  pierces  the  fascia  higher  up. 
Behind  the  internal  cutaneous  in  the  lower  third  of  the 
arm,  is  the  small  nerve  of  Wrisberg  ; and  in  the  upper 
third  at  the  same  aspect,  are  the  small  nerves  that  have 
been  already  met  with  in  the  dissection  of  the  axilla,  viz., 
the  intercosto-humeral,  and  the  internal  cutaneous  of  the 
musculo-spiral. 

The  superficial  fascia  forms  a continuous  investment  for 
the  limb,  but  it  is  thicker  in  front  of  the  elbow  than  in  the 
other  parts  of  the  arm.  In  that  spot  it  encloses  the  super- 
ficial vessels  and  lymphatics,  and  it  may  be  divided  into  two 
layers. 

Cutaneous  Veins. — The  position  and  the  connections  of 
the  superficial  veins  in  front  of  the  elbow  are  to  be  atten- 
tively noted  by  the  dissector,  because  the  operation  of 
venesection  may  be  practised  in  them. 

1.  The  median  vein  of  the  forearm  (fig.  41,  2)  divides  into 
two  branches,  internal  and  external,  rather  below  the  bend 
of  the  elbow  ; and  at  its  point 
of  division  it  is  joined  by  an 
offset  from  a deep  vein.  The 
internal  branch  (median  basilic) 
crosses  to  the  inner  border  of 
the  biceps,  and  unites  with  the 
ulnar  veins  (3)  to  form  the  ba- 
silic vein  of  the  inner  side  of 
the  arm.  The  external  branch 
(median  cephalic)  is  usually 
longer  than  the  other,  and  by 
its  junction  with  the  radial 
vein  (7)  gives  rise  to  the  ce- 
phalic vein  of  the  arm. 

The  connections  of  the  two 
veins  into  which  the  median  bi- 
furcates, are  described  below . — 
a.  The  median  cephalic  vein 
(fig.  41)  is  directed  obliquely 
outwards,  and  lies  over  the 
hollow  between  the  biceps  and 
the  outer  mass  of  muscles  of  the  forearm.  Beneath  it  is  the 
trunk  of  the  musculo-cutaneous  nerve,  and  over  it  some 

* Cutaneous  veins  and  nerves  at  the  bend , of  the  elbow.  (From 
Quain’s  “ Arteries.”) — 1.  Median  basilic  vein.  2.  Median  vein  of  the 
forearm  bifurcating.  3.  Anterior  ulnar  veins.  4.  Cephalic  vein  formed 
by  radial  from  behind  and  the  median  cephalic  in  front.  The  musculo- 
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small  offsets  from  that  nerve  are  directed.  This  vein  is 
altogether  removed  from  the  brachial  artery,  and  is  gene- 
rally smaller  than  the  median  basilic  vein.  If  opened  with 
a lancet,  it  does  not  generally  yield  much  blood,  in  conse- 
quence of  its  position  in  a hollow  between  muscles  rendering 
compression  of  it  very  uncertain  and  difficult. 

b.  The  median  basilic  vein  (fig.  41,  l)  is  usually  more  hori-  and  of  the 
zontal  in  direction  than  the  preceding,  and  crosses  the  bra-  ^i^vein^" 
chial  artery  as  it  tends  to  the  inner  side  of  the  limb.  It  is 
larger  than  the  corresponding  vein  of  the  outer  side  of  the 
arm,  and  is  firmly  supported  by  the  fascia  beneath, — the 
aponeurosis  of  the  arm,  strengthened  by  fibres  from  the 
tendon  of  the  biceps,  intervening  between  it  and  the  brachial 
vessels.  Branches  of  the  internal  cutaneous  nerve  lie  be- 
neath it,  and  some  twigs  of  the  same  nerve  are  placed 
over  it. 

The  median  basilic  is  the  vein  on  which  the  operation  of  Venesection 
bloodletting  is  commonly  practised.  It  is  selected  in  conse-  j®  thistlS°d 
quence  of  its  usually  larger  size  and  more  superficial  position,  branch, 
and  the  ease  with  which  it  may  be  compressed  ; but  from 
the  close  proximity  of  the  vein  to  the  brachial  vessels,  the 
spot  chosen  for  the  venesection  should  not  be  immediately 
over  the  trunk  qf  the  artery. 

2.  The  basilic  vein  (fig.  41,  5),  commencing  near  the  Basilic  vein 
inner  condyle  of  the  humerus  in  the  manner  before  said,  s^^oTthe 
ascends  near  the  inner  border  of  the  biceps  muscle  to  arm- 

the  middle  of  the  arm,  where  it  passes  beneath  the  deep 
fascia,  and  is  continuous  with  the  axillary  vein.  In 
this  course  it  lies  over,  or  to  the  inner  side  of  the  brachial 
artery. 

3.  The  cephalic  vein  (fig.  41,  2)  is  derived  chiefly  from  Cephalic 

the  external  branch  of  the  median,  for  the  radial  vein  is  vein  at. , . 

oftentimes  very  small.  It  is  continued  to  the  shoulder  along  the  arm. 
the  outer  side  of  the  biceps,  and  sinks  between  the  deltoid 

and  pectoral  muscles,  near  the  clavicle,  to  open  into  the 
axillary  vein. 

The  superficial  lymphatics  of  the  arm  lie  for  the  most  part  Superficial 
along  the  basilic  vein,  and  enter  into  the  glands  of  the  axilla,  b^phatics. 
A few  lymphatics  accompany  the  cephalic  vein,  and  passing 
between  the  pectoral  and  deltoid  muscles,  end  as  the  others 
in  the  axillary  glands.  A superficial  lymphatic  gland  is 

cutaneous  nerve  is  by  the  side  of  it.  5.  Basilic  vein ; with  the  large 
internal  cutaneous  nerve  by  its  side.  6.  Brachial  artery,  with  its 
companion  veins  (one  cut).  7.  Radial  vein. 
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commonly  found  as  low  in  the  limb  as  the  elbow,  where  it 
lies  in  front  of  the  inner  condyle  of  the  humerus. 

Cutaneous  Nerves. — The  superficial  nerves  of  the  arm 
appear  on  the  inner  and  outer  sides,  and  spread  so  as  to 
cover  the  surface  of  the  limb.  All  with 
one  exception  (inter cost o-humeral)  are 
derived  from  the  brachial  plexus,  either 
as  distinct  branches,  or  as  offsets  of 
other  nerves.  On  the  outer  side  of  the 
limb  are  branches  of  the  musculo-spiral 
and  musculo-cutaneous  nerves.  On  the 
inner  side  are  two  internal  cutaneous 
nerves  direct  from  the  plexus  (large  and 
small),  a third  internal  cutaneous  from 
the  musculo-spiral,  together  with  the 
intercosto-humeral  nerve. 

External  cutaneous  Nerves. — The 
external  cutaneousbranches  of  the  musculo- 
spiral  nerve  are  two  in  number,  and  ap- 
pear at  the  outer  side  of  the  limb  in  the 
spot  before  mentioned.  The  upper  one 
(fig.  43,  3)  turns  forwards  with  the  ce- 
phalic vein,  and  reaches  the  front  of 
the  elbow,  supplying  the  anterior  part 
of  the  arm.  The  lower  (fig.  42,  6)  pierces 
the  fascia  somewhat  farther  down,  viz., 
about  the  middle  of  the  outer  surface  of 
the  arm,  and  after  supplying  some  cu- 
taneous filaments  to  that  part  of  the 
limb,  is  continued  to  the  forearm. 

The  cutaneous  part  of  the  musculo- 
cutaneous nerve  (fig.  41,  4)  pierces  the 
fascia  in  front  of  the  elbow,  and  at  the 
outer  side  of  the  tendon  of  the  biceps 
muscle.  It  lies  beneath  the  median  cephalic  vein,  and  divides 
into  branches  for  the  forearm. 

Internal  cutaneous  Nerves.' — The  larger  internal  cuta- 
neous  nerve  (fig.  43, 6)  perforates  the  fascia  in  two  parts,  or  as 

* Cutaneous  nerves  of  the  hack  of  the  arm  and  forearm.  (Quain’s 
Anatomy.)  1.  Supra  acromial  nerves  of  the  cervical  plexus.  2.  Cuta- 
neous branch  of  the  circumflex  nerve.  3.  Internal  cutaneous  of  the 
musculo-spiral  trunk.  4.  Intercosto-humeral  nerve.  5.  A lower  ex- 
ternal cutaneous  of  the  musculo-spiral.  6.  Nerve  of  Wrisberg.  7.  Pos- 
terior branch  of  the  internal  cutaneous.  8.  Dorsal  branch  of  the  ulnar 
nerve.  9.  Radial  nerve.  10.  Posterior  branch  of  the  musculo-cuta- 
neous. 


Fig.  42.* 
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one  trunk  that  divides  almost  directly  afterwards  into  two. 

Its  external  branch  lies  beneath  the  median  basilic  vein,  and 
is  directed  to  the  front  of  the  forearm  ; but  the  internal 
branch  winds  to  the  back  of  the  forearm,  over  the  prominence  Large 
of  the  inner  condyle  of  the  humerus. 

A cutaneous  offset  of  this  nerve  pierces  the  fascia  near  the 
axilla  (fig.  43, 8).  and  reaches  as  far,  or 
nearly  as  far  as  the  elbow  : it  supplies 
the  integuments  over  the  inner  part  of 
the  biceps  muscle. 

The  small  internal  cutaneous  nerve 
(Wrisberg),  (fig.  43,  9)  appears  below 
the  preceding,  and  extends  to  the  in- 
terval between  the  olecranon  and  the 
inner  condyle  of  the  humerus,  where  it 
ends  in  filaments  over  the  back  of  the 
olecranon.  The  nerve  gives  offsets  to 
the  posterior  surface  of  the  lower  third 
of  the  arm  (fig.  42,  6),  and  joins  above 
the  elbow  the  inner  branch  of  the  larger 
internal  cutaneous  nerve. 

The  internal-cutaneous  branch  of  the 
musculo-spiral  nerve,  after  it  becomes 
subcutaneous  (in  the  upper  third),  winds 
to  the  back  of  the  arm  (fig.  42,  3),  and 
extends  nearly  as  far  as  the  olecranon. 

The  inter costo-humer al  branch  of  the 
second  intercostal  nerve  (p.  259)  per- 
forates the  fascia  near  the  axilla  (fig.  42,4), 
and  furnishes  filaments  to  the  inner  side 
and  the  posterior  surface  of  the  arm,  in 
the  upper  half.  But  the  size  and  even 
the  distribution  of  the  nerve  will  de- 
pend upon  the  development  and  extent 
of  the  small  internal  cutaneous,  and  of 
the  offset  of  the  musculo-spiral  nerve. 

The  aponeurosis  of  the  arm  is  a white  shining  membrane  Leep^fasda 
which  surrounds  the  limb,  and  sends  inwards  processes  be- 
tween the  muscles.  Over  the  biceps  muscle  it  is  thinner 

* Cutaneous  nerves  of  the  front  of  the  arm  and  forearm.  (Quain’s 
Anatomy.) — 1.  Supra  acromial  nerves.  2.  Cutaneous  of  the  circumflex. 

3.  Upper  external  cutaneous  of  the  musculo-spiral.  4.  Musculo-cuta- 
neous  nerve.  5.  Cutaneous  of  the  ulnar  to  the  forearm.  6 and  7.  In- 
ternal cutaneous,  with  an  offset  8,  to  the  arm.  9.  Wrisberg’s  nerve. 

10.  Intercosto-humeral  nerve. 

u 


290 


DISSECTION  OF  THE  ARM. 


Disposition 

above 

and  below ; 

forms  inter- 
muscular 
septa. 


Directions 
to  be  ob- 
served. 


Position  of 
limb. 


Dissection 
of  muscles 
and  vessels. 


Position  of 
the  muscles 
of  the  arm. 


Biceps  has  a 
short  and 
long  head. 


than  elsewhere.  At  certain  points  it  receives  accessory  fibres 
from  the  subjacent  tendons  : — thus  in  front  of  the  elbow 
there  is  an  offset  from  the  tendon  of  the  biceps  ; and  near 
the  axilla  the  tendons  of  the  pectoralis  major,  latissimus  dorsi, 
and  teres,  send  prolongations  to  the  fascia. 

At  the  upper  part  of  the  limb  the  fascia  is  continuous 
with  that  of  the  axilla,  and  is  prolonged  over  the  deltoid 
and  pectoral  muscles  to  the  scapula  and  the  clavicle.  In- 
teriorly it  is  continued  to  the  forearm,  and  is  connected  to 
the  prominences  of  bone  around  the  elbow  joint,  especially 
to  the  condyloid  ridges  of  the  humerus.  Its  attachments  to 
the  condyloid  lines  of  the  humerus  give  rise  to  the  two 
intermuscular  septa  of  the  arm. 

Directions. — As  the  back  of  the  arm  will  not  be  dissected 
first,  the  skin  may  be  replaced  on  it  until  the  front  has 
.been  examined.  And  to  keep  in  place  the  vessels  and  nerves 
at  the  upper  part  of  the  limb,  they  should  be  tied  together 
with  string,  as  near  as  it  is  possible  to  their  natural  position, 
and  then  fastened  to  the  coracoid  process. 

Position. — The  limb  is  still  to  lie  on  the  back,  but  the 
upper  part  is  to  be  raised  by  means  of  a small  block  beneath 
the  scapula,  and  this  bone  is  to  be  fixed  in  such  a position 
as  to  render  tense  the  muscles.  The  inner  surface  of  the 
arm  is  to  be  placed  towards  the  dissector. 

Dissection. — The  aponeurosis  is  to  be  reflected  from  the 
front  of  the  arm  by  an  incision  along  the  centre,  like  that 
through  the  integuments  ; and  it  is  to  be  removed,  on  the 
outer  side,  as  far  as  the  line  of  the  humerus  leading  to  the 
outer  condyle,  but  on  the  inner  side  rather  farther  back  than 
the  corresponding  line,  so  as  to  lay  bare  part  of  the  triceps 
muscle.  In  raising  the  fascia  the  knife  must  be  carried  in 
the  direction  of  the  fibres  of  the  biceps  muscle,  and  care 
must  be  taken  not  to  displace  the  brachial  artery  and  the 
nerves  that  are  with  it. 

Muscles  ok  the  Front  of  the  Arm. — Only  three 
muscles  are  present  on  the  fore  part  of  the  arm.  The 
most  prominent  one  along  the  centre  of  the  limb  is  the 
biceps  ; and  another  along  its  inner  side,  reaching  about 
halfway  down,  is  the  coraco-brachialis.  The  brachialis 
anticus  muscle  is  beneath  the  biceps.  Some  muscles  of  the 
forearm  are  connected  to  the  outer  and  inner  condyles  of  the 
humerus,  as  well  as  to  the  line  above  the  outer  condyle. 

The  biceps  muscle  (fig.  44,  8)  forms  the  prominence  ob- 
servable on  the  front  of  the  arm.  It  is  wider  at  the  middle 
than  at  either  end  ; and  the  upper  part  of  the  muscle  con- 
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sists  of  two  tendinous  pieces  or  Reads  of  origin  of  different 
lengths,  which  are  attached  to  the  scapula.  The  short  head 
arises  from  the  apex  of  the  coracoid  process  in  common  with 
the  coraco-brachialis  muscle  ; and  the  long  head  is  attached 
to  the  upper  part  of  the  glenoid  cavity  of  the  scapula,  within 
the  capsule  of  the  shoulder  joint.  Muscular  fibres  spring 
from  each  tendinous  head,  and  blend  about  the  middle  of 
the  arm  in  one  fleshy  mass,  somewhat  flattened  from  before 
back, — the  belly  of  the  muscle.  Interiorly  the  biceps  ends  Insertion  ^ 
in  a tendon  which  is  inserted  into  the  tubercle  of  the  radius. 

The  muscle  is  superficial  except  at  the  extremities.  At  cover' 
its  upper  part  the  biceps  is  concealed  by  the  pectoralis  major 
and  deltoid  muscles  ; and  at  the  lower  end  the  tendon  dips 
into  the  hollow  in  front  of  the  elbow,  having  previously 
given  an  offset  to  the  fascia  of  the  arm.  Beneath  the  biceps  and  beneath 
are  the  brachialis  anticus  muscle,  the  musculo- cutaneous 
nerve,  and  the  upper  part  of  the  humerus.  Its  inner  border  J^g^deTo  °r 
is  the  guide  to  the  brachial  artery  below  the  middle  of  the  the  artery, 
humerus,  but  between  it  and  the  vessel  above  that  spot  the 
coraco-brachialis  muscle  intervenes.  The  connection  of  the 
long  head  of  the  biceps  with  the  shoulder  joint,  and  the  in- 
sertion of  the  muscle  into  the  radius,  will  be  afterwards 
dissected. 

The  coraco-brachialis  is  a muscle  of  a roundish  form,  Coraco- 
and  is  named  from  its  bony  attachments.  Its  origin  is  named  from 
fleshy  from  the  tip  of  the  coracoid  process,  and  from  the  ^®^tach" 
tendinous  short  head  of  the  biceps.  Its  fibres  become  ten- 
dinous below,  and  are  inserted , below  the  level  of  the  deltoid 
muscle,  into  a ridge  on  the  inner  side  of  the  humerus,  which 
separates  the  anterior  and  posterior  surfaces : from  its  tendon 
of  insertion  an  aponeurotic  slip  is  continued  upwards  to  the 
head  of  the  humerus. 

Part  of  the  muscle  is  beneath  the  pectoralis  major,  and 
forms  a prominence  in  the  axilla ; but  the  rest  is  superficial,  mg  parts, 
except  at  the  insertion  where  it  is  covered  by  the  brachial 
vessels  and  the  median  nerve.  The  coraco-brachialis  con- 
ceals the  subscapular  muscle,  the  anterior  circumflex  artery, 
and  the  tendons  of  the  latissimus  and  teres.  Along  the 
inner  border  is  the  large  artery  of  the  limb  with  its  nerves. 
Perforating  it  is  the  musculo-cutaneous  nerve. 

The  BRACHIAL  ARTERY  (fig.  44,  4)  is  a continuation  of  Brachial 
the  axillary  trunk,  and  supplies  vessels  to  the  upper  tend7toX 
limb.  It  begins  at  the  lower  border  of  the  teres  major  elbow* 
muscle,  and  ends  rather  below  the  bend  of  the  elbow,  or 

u 2 
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DISSECTION  OF  THE  ARM. 


Position  to 


In  the  upper  part  of  its  course  the  vessel  is  internal  to 

* Axillary  and  brachial  arteries  and  their  branches.  (From  Quain’s 
“ Arteries.  ”)— 1.  Axillary  artery  and  branches  : the  small  branch  above 
the  figure  is  the  highest  thoracic,  and  the  larger  branch  close  below,  the 
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the  humerus,  but  afterwards  it  is  in  front  of  that  bone ; and  bone,  and 
its  situation  is  indicated  on  the  surface  by  the  depression  along  the  ifmb.m 
the  inner  border  of  the  biceps  and  coraco-brachialis  muscles. 

In  all  its  extent  the  brachial  artery  is  very  superficial ; Connec- 
and  it  is  covered  mostly  by  the  integuments  and  the  deep  ^JsciTsand 
fascia,  except  at  the  bend  of  the  elbow  where  it  becomes  fasciae, 
deeper,  and  is  crossed  in  addition  by  the  median  basilic 
vein  and  the  prolongation  from  the  tendon  of  the  biceps. 
Posteriorly  the  artery  has  the  following  muscular  connec- 
tions : — whilst  it  is  inside  the  humerus  it  is  placed  suc- 
cessively over  the  long  head  of  the  triceps,  and  the  inner 
head  of  the  same  muscle ; but  when  the  vessel  has  turned 
to  the  front  of  the  bone,  it  lies  on  the  insertion  of  the 
coraco-brachialis  and  on  the  brachialis  anticus.  To  the 
outer  side  of  the  vessel  are  the  coraco-brachialis  and  biceps 
muscles,  the  latter  somewhat  overlapping  it  in  the  lower 
part  of  the  arm. 

Veins. — Venae  comites  lie  on  the  sides  of  the  artery,  en-  with  veins, 
circling  it  with  branches,  and  the  median  basilic  vein  crosses 
over  it  at  the  elbow.  The  basilic  vein  is  near  the  line  of  the 
artery,  but  superficial  to  the  fascia  in  the  lower  half  of  the  arm. 

The  nerves  in  relation  with  the  artery  are  the  following : — and  with 
The  internal  cutaneous  is  in  contact  with  the  vessel  until  it 
has  perforated  the  fascia  about  the  middle  of  the  arm.  The 
ulnar  nerve  lies  to  the  inner  side  as  far  as  the  insertion  of 
the  coraco-brachialis  muscle ; and  the  musculo-spiral  is 
behind  the  artery  for  a distance  of  about  two  inches.  The 
median  nerve  is  close  to  the  vessel  in  all  the  course,  but 
alters  its  position  in  this  way  : — as  low  as  the  insertion  of 
the  coraco-brachialis  the  nerve  is  on  the  outer  side,  but  it 
then  crosses  obliquely  either  over  or  under  the  artery,  and 
becomes  internal  to  the  vessel  about  two  inches  above  the 
elbow  joint. 

Branches  spring  both  externally  and  internally  from  the  its  branches 
brachial  artery.  Those  on  the  outer  side  are  muscular , and  aie 
supply  the  coraco-brachialis,  biceps,  and  brachialis  anticus  ; muscular, 
those  on  the  inner  side  are  named  superior  and  inferior 
profunda,  anastomotic,  and  nutritious. 

1.  The  superior  prof  undo,  branch  (fig.  44,  5)  is  larger  than  superior 
the  others,  and  leaves  the  artery  near  the  lower  border  of  profunda> 

acromial  thoracic.  2.  Long  thoracic  branch.  3.  Subscapular  branch. 

4.  Brachial  artery  and  branches.  5.  Superior  profunda  branch. 

6.  Inferior  profunda  branch.  7.  Anastomotic  branch.  8.  Biceps 
muscle.  9.  Triceps  muscle.  The  median  and  ulnar  nerves  are  shown 
in  the  arm  ; the  median  is  close  to  the  brachial  artery. 
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the  tendon  of  the  teres  major  ; it  winds  backwards  with  the 
nrasculo-spiral  nerve  to  the  triceps  muscle,  and  will  be  dis- 
sected with  the  back  of  the  arm. 

2.  The  inferior  profunda  branch  (fig.  44, 6)  arises  opposite 
the  coraco-brachialis  muscle,  and  accompanies  the  ulnar  nerve 
to  the  interval  between  the  olecranon  and  the  inner  condyle 
of  the  humerus.  In  the  spot  mentioned,  it  anastomoses 
with  the  posterior  ulnar  recurrent  and  anastomotic  branches, 
and  supplies  the  triceps.  It  arises  often  in  common  with 
the  superior  profunda  artery. 

3.  A nutritious  artery  to  the  bone  is  given  off  near  the 
preceding  branch,  and  enters  the  large  aperture  about  the 
middle  of  the  humerus  ; it  is  distributed  to  the  osseous 
substance,  and  to  the  membrane  lining  the  medullary  canal. 

4.  The  anastomotic  branch  (fig.  44,  ')  arises  from  one  to 
two  inches  above  the  elbow,  and  courses  transversely  inwards 
through  the  inter-muscular  septum  to  the  hollow  between 
the  olecranon  and  the  inner  condyle  of  the  humerus.  Here 
the  artery  inosculates  with  the  inferior  profunda  and  the 
posterior  ulnar  recurrent  branch,  and  gives  some  branches 
to  the  triceps  muscle : one  of  the  muscular  offsets  forms  an 
arch  with  a branch  of  the  superior  profunda  across  the  back 
of  the  humerus,  near  the  articulation  of  the  elbow.  The 
anastomotic  branch  likewise  sends  an  offset  in  front  of  the 
elbow  joint,  which  joins  with  the  anterior  ulnar  recurrent, 
and  supplies  the  pronator  teres  muscle. 

The  brachial  veins  are  placed  along  the  artery,  one  on 
each  side,  and  have  branches  of  communication  across  that 
vessel  ; they  receive  contributing  veins,  which  correspond 
with  the  branches  of  the  arteries.  Superiorly  they  unite  into 
one  which  joins  the  axillary  vein  near  the  subscapular  muscle. 

Peculiarities  of  the  artery.- — The  position. — The  brachial  trunk 
may  leave  the  inner  border  of  the  biceps  in  the  lower  half  of  the 
arm,  and  course  along  the  inner  intermuscular  septum,  with  or 
without  the  median  nerve,*  to  the  inner  condyle  of  the  humerus. 
At  this  spot  the  vessel  is  directed  to  its  ordinary  position  in  front 
of  the  elbow,  either  through  or  beneath  the  fibres  of  the  pronator 
teres,  which  has  then  a wide  origin.  In  this  unusual  course  the 
artery  is  often  found  to  lie  behind  a projecting  bony  point  of  the 
humerus. 

The  division. — Occasionally  the  artery  is  split  for  a short  distance 

* I have  seen  the  nerve  in  this  unusual  position  without  its  large 
companion  artery,  and  accompanied  by  an  offset  from  the  superior  pro- 
funda artery. 
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at  its  upper  part,  like  the  main  vessel  in  the  lower  limb.  And  the 
terminal  bifurcation  of  the  vessel  may  be  short  of  the  ordinary  spot, 
or  beyond  it : — the  former  condition  is  much  the  most  frequent ; for 
only  in  one  instance  did  Mr.  Quain  find  the  vessel  carried  farther 
into  the  limb  before  it  bifurcated,  and  in  that  example  the  point 
of  division  was  “ between  two  and  three  inches  ” beyond  the  elbow 
joint. 

The  origin  of  the  arteries  of  the  forearm.- — The  arteries  of  the  fore-  In  origin  of 
arm,  viz.  radial,  ulnar,  and  interosseous,  may  be  carried  backwards,  rieTo/fore- 
along  the  parent  trunk,  to  any  point  between  the  axilla  and  the  arm>  x 
common  origin  at  the  elbow  ; but  the  unusual  origin  from  the 
humeral  trunk  is  most  common  in  the  upper  third,  and  least  fre- 
quent in  the  middle  third  of  that  vessel  where  a ligature  may  be 
applied.  When  one  of  the  vessels  referred  to  deviates  thus  from 
the  ordinary  condition,  there  would  be  two  large  arteries  in  the  arm 
in  the  place  of  one.  Commonly  the  two  lie  close  together  ; though 
sometimes  one  of  them,  viz.  the  trunk  that  is  to  supply  the  front  of 
the  forearm  and  the  palm  of  the  hand,  will  lie  close  to  the  inter- 
muscular septum,  with  the  median  nerve,  like  the  trunk  of  the 
brachial  artery. 

In  some  few  cases  the  brachial  artery  has  been  observed  to  Unusual 
divide  into  three  (radial,  ulnar,  and  interosseous)  at  some  little  brancbin&- 
distance  above  the  elbow,  so  that  three  trunks  would  be  present  in 
the  lower  part  of  the  arm.  In  one  body  the  three  arteries  of  the 
forearm  sprang  from  the  end  of  the  brachial  below  the  elbow,  in  the 
same  way  as  the  three  arteries  of  the  leg  come  occasionally  from  the 
end  of  the  popliteal  trunk. 

Aberrant  branches. — Occasional  long  slender  vessels,  “ vasa  aber-  in  aberrant 
rantia,”  connect  the  brachial  or  the  axillary  trunk  with  one  of  the  branches, 
arteries  of  the  forearm  or  with  a branch  of  these.  The  accessory 
vessels  very  rarely  end  in  the  ulnar  artery. 

Muscular  covering. — In  some  bodies  the  humeral  artery  is  covered  In  muscular 
by  an  additional  slip  of  origin  of  the  biceps,  or  of  the  brachialis  covenri£* 
anticus  muscle.  And  sometimes  a slip  of  the  brachialis  may  con- 
ceal, in  cases  of  high  origin  of  the  radial,  the  remainder  of  the 
arterial  trunk  that  continues  to  the  forearm. 

Nerves  of  the  Arm. — The  nerves  on  the  front  of  the  Serves  on 
arm  are  derived  from  the  terminal  cords  of  the  brachial  arm. 
plexus.  Few  of  them  furnish  offsets  to  the  arm,  but  they 
are  continued,  for  the  most  part  without  branching,  to  the 
forearm  and  the  hand.  The  cutaneous  branches  of  some  of 
them  have  been  referred  to  (p.  288). 

The  median  nerve  (fig.  44)  arises  from  the  brachial  plexus  Median 
by  two  roots,  one  from  the  outer,  aud  the  other  from  the  arm^wit^ 
inner  cord  (p.  270).  Its  destination  is  the  palm  of  the  hand,  the  artery; 
and  it  accompanies  the  brachial  artery  to  the  forearm. 
Commencing  on  the  outer  side  of  the  artery,  the  nerve 
crosses  over  or  under  the  vessel  about  the  middle  of  the  arm 
as  before  said  (p.  293),  and  is  found  on  the  inner  side  a 
little  above  the  elbow.  It  does  not  give  any  branch  in  the  has  not  any 
arm,  but  there  may  be  a fasciculus  connecting  it  with  the  the^arni.11 
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musculo-cutaneous  nerve.  Its  connections  with  muscles  are 
the  same  as  those  of  the  artery. 

The  ulnar  nerve  (fig.  44)  is  derived  from  the  inner  cord  of 
the  brachial  plexus,  and  in  its  progress  to  the  inner  side  of 
the  hand,  it  courses  along  the  inner  part  of  the  arm,  and 
enters  the  forearm  at  the  inner  side  of  the  elbow  joint.  At 
first  the  nerve  lies  close  to  the  inner  side  of  the  axillary,  and 
then  on  the  same  side  of  the  brachial  artery  as  far  as  the 
insertion  of  the  coraco-brachialis  : but  leaving  the  blood- 
vessel in  the  remainder  of  the  arm,  it  is  directed  inwards 
through  the  inner  intermuscular  septum,  and  descends  to  the 
interval  between  the  olecranon  and  the  inner  condyle,  being 
almost  surrounded  by  the  muscular  fibres  of  the  triceps. 
There  is  not  any  branch  given  from  this  nerve  till  it  reaches 
the  elbow  joint,  but  a branch  from  the  musculo-spiral  to 
the  triceps  muscle  accompanies  it  in  the  lower  part  of  its  course. 

The  internal  cutaneous  is  a tegumentary  nerve  of  the  fore- 
arm, to  which  it  is  prolonged  like  the  others.  Part  of  the 
nerve  has  been  before  seen  (fig.  43),  and  only  that  small 
portion  which  is  beneath  the  fascia  of  the  limb,  remains  to 
be  studied  in  the  arm.  Arising  from  the  inner  cord  of  the 
plexus,  it  is  at  first  internal,  and  then  becomes  superficial  to 
the  humeral  artery  as  far  as  the  middle  of  the  arm,  where  it 
divides  into  two  branches  that  perforate  the  investing  fascia 
(6  and  7,  p.  289).  Near  the  axilla  it  furnishes  a small 
cutaneous  offset  (8)  to  the  integuments  of  the  arm,  which 
pierces  the  fascia  higher  than  the  trunk  of  the  nerve. 

The  small  internal  cutaneous  nerve  (nerve  of  Wrisberg^) 
is  distributed  in  the  part  of  the  arm  now  dissected  (fig.  43). 
It  arises  with  the  preceding.  Concealed  at  first  by  the  axil- 
lary vein,  it  is  directed  inwards  either  beneath  or  through 
the  vein,  and  joins  with  the  intercosto-humeral  nerve. 
Afterwards  it  lies  along  the  inner  part  of  the  arm  as  far  as 
the  middle,  where  it  perforates  the  fascia  to  end  in  the  inte- 
gument (p.  289). 

The  musculo-cutaneous  nerve  (nerv.  perforans,  Casserii) 
is  so  named  from  supplying  both  the  muscles  and  integu- 
ment : it  ends  on  the  surface  of  the  forearm,  and  supplies 
offsets  to  the  flexors  of  the  elbow  joint  whilst  it  is  passing 
through  the  upper  arm.  It  leaves  the  outer  cord  of  the 
brachial  plexus  opposite  the  lower  border  of  the  pectoralis 
minor,  and  perforates  directly  the  coraco-brachialis  : it  is 

* An  account  of  this  nerve  is  given  by  Klint.  See  a Paper  in  Ludwig’s 
Scriptores  Nevrologici  Minores,  tom.  iii.  “De  Nervis  Brachii.” 
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then  directed  obliquely  to  the  outer  side  of  the  limb  be- 
tween the  biceps  and  brachialis  anticus  muscles.  Near  the 
elbow  it  has  been  seen  to  become  a cutaneous  nerve  of  the 
forearm  (fig.  43,  4). 

Brandies. — The  nerve  furnishes  branches  to  the  muscles  its  muscular 
in  front  of  the  humerus,  viz.  to  the  coraco-brachialis  as  it  branches- 
passes  through  the  fibres,  and  to  the  biceps  and  brachialis 
anticus  muscles  where  it  lies  between  them.  Before  perfo- 
rating the  coraco-brachialis  the  nerve  gives  usually  a separate 
twig  to  that  muscle  and  the  short  head  of  the  biceps  ; and 
sometimes  there  is  a large  branch  of  communication  with  the 
median  nerve  after  it  has  pierced  the  muscle. 

Dissection. — The  brachialis  anticus  muscle  will  be  brought  Dissection, 
into  view  by  cutting  through  the  tendon  of  the  biceps  near 
the  elbow,  and  turning  upwards  the  muscle.  The  fascia  and 
areolar  tissue  should  be  taken  from  the  surface  ; and  the 
lateral  extent  of  the  muscle  should  be  defined,  so  as  to  show 
that  the  brachialis  reaches  the  intermuscular  septum  largely 
on  the  inner  side,  but  only  for  a short  distance  above,  on  the 
outer  side. 

The  BBACHTA LIS  ANTICUS  covers  the  elbow  joint,  and  the  Brachialis 
lower  half  of  the  front  of  the  humerus.  It  arises  from  the  antlcus- 
anterior  surface  of  the  humerus  below  the  insertion  of  Origin, 
the  deltoid  muscle  ; and  from  the  intermuscular  septa  on  the 
sides,  though  in  very  unequal  proportions,  viz.  from  all  the 
inner,  but  from  only  the  upper  part  of  the  outer  one.  insertion. 
The  fleshy  fibres  converge  to  a tendon,  which  is  inserted  into 
the  impression  on  the  ulna  before  the  coronoid  process. 

This  muscle  is  concealed  by  the  biceps.  On  it  are  the  Connec- 
brachial  artery,  with  the  median,  and  musculo-cutaneous  and  tlons’ 
musculo-spiral  nerves.  It  lies  on  the  humerus  and  the  arti- 
culation of  the  elbow.  Its  origin  embraces  by  two  parts  the  Position 
attachment  of  the  deltoid,  and  its  insertion  is  placed  between  elbow  joint, 
two  corresponding  fleshy  pieces  of  the  flexor  profundus 
digitorum.  The  inner  border  touches  the  intermuscular 
septum  in  all  its  length  ; but  the  outer  border  is  in  contact 
with  the  external  intermuscular  septum  only  about  one  inch 
and  a half  above,  and  is  separated  from  it  lower  down  by  two 
muscles  of  the  forearm  (supinator  longus  and  extensor  carpi 
radialis  longior),  which  extend  upwards  on  the  humerus. 

The  tendon  of  insertion  will  be  seen  in  the  dissection  of  the 
forearm. 

BACK  OP  THE  ABM. 

Position. — During  the  examination  of  the  back  of  the  Position  of 

the  part. 
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arm  the  limb  is  to  be  turned  over,  and  raised  into  a semi- 
flexed  position  by  means  of  a block  of  moderate  thickness 
beneath  the  elbow.  The  scapula  is  to  be  drawn  away  till  it 
is  nearly  in  a line  with  the  humerus,  so  as  to  tighten  the 
muscular  fibres  ; and  it  is  then  to  be  fastened  with  hooks  in 
that  position. 

Dissection . — On  the  back  of  the  arm  there  is  only  one 
muscle,  the  triceps  (fig.  44,  9)  with  the  musculo-spiral  nerve 
and  superior  profunda  artery  beneath  it.  The  muscle  will 
be  laid  bare  readily,  for  it  is  covered  only  by  fascia — the 
skin  having  been  reflected  already,  if  the  directions  before 
given  have  been  followed  by  the  dissector.  To  take  away 
the  fascia,  an  incision  is  to  be  carried  along  the  limb  to  a 
little  below  the  elbow  ; and  in  reflecting  it  the  subaponeu- 
rotic loose  tissue  should  be  removed  at  the  same  time. 

The  triceps  muscle  is  divided  superiorly  into  three  parts ; 
and  three  heads  of  origin  to  it, — inner,  outer,  and  middle, 
have  been  described.  Two  of  these  are  attached  to  the 
humerus,  and  one  to  the  scapula. 

The  middle  piece,  or  head,  is  the  longest,  and  has  a ten- 
dinous origin,  about  an  inch  wide,  from  the  inferior  costa  of 
the  scapula  close  to  the  glenoid  cavity,  where  it  is  connected 
with  the  capsule  of  the  shoulder  joint.  The  external  head 
reaches  from  the  outer  condyle  of  the  humerus  to  the  inser- 
tion of  the  teres  minor  muscle,  and  is  attached  to  the  poste- 
rior surface  of  the  bone  between  the  points  mentioned,  as 
well  as  to  the  intermuscular  septum  of  the  same  side.  The 
internal  head  reaches  from  the  inner  condyle  to  the  upper 
border  of  the  tendon  of  insertion  of  the  teres  major,  and 
arises  from  the  contiguous  intermuscular  septum,  and  the 
inner  portion  of  the  posterior  surface  of  the  humerus.  From 
these  processes  of  origin  the  fibres  are  directed  to  a common 
tendon  of  insertion  at  the  lower  part,  with  different  degrees 
of  inclination  : — those  of  the  middle  head  passing  vertically, 
but  those  of  the  inner  and  outer  heads  obliquely  downwards 
and  inwards  to  the  sides  and  the  under  part  of  the  tendon. 
The  muscle  is  inserted  interiorly  into  the  end  of  the  olecranon 
process  of  the  ulna,  and  gives  an  expansion  to  the  aponeu- 
rosis of  the  forearm.  Between  the  tip  of  the  olecranon  and 
the  tendon  is  a small  bursa. 

The  triceps  is  superficial,  except  at  the  upper  part  where 
it  is  overlapped  by  the  deltoid  muscle.  It  lies  on  the  humerus, 
and  conceals  the  musculo-spiral  nerve,  the  superior  profunda 
vessels,  and  the  articulation  of  the  elbow.  On  the  sides  the 
muscle  is  united  to  the  intermuscular  septa,  and  the  lower 
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fibres  of  the  outer  head  are  continuous  with  the  anconeus — 
one  of  the  muscles  of  the  forearm. 

The  intermuscular  septa  are  processes  of  fibrous  structure, 
continuous  with  the  investing  aponeurosis  of  the  arm,  which 
are  fixed  to  the  ridges  leading  to  the  condyles  of  the  humerus  : 
they  intervene  between  the  muscles  on  the  front  and  back 
of  the  lower  half  of  the  arm,  and  give  attachment  to  the 
fleshy  fibres. 

The  internal  is  the  strongest,  and  reaches  as  high  as  the 
coraco-brachialis  muscle,  from  which  it  receives  some  tendi- 
nous fibres.  The  brachialis  anticus  is  attached  to  it  in 
front,  and  the  triceps  behind  ; and  the  ulnar  nerve  and  the 
inferior  profunda  and  anastomotic  arteries  pierce  it. 

The  external  septum  is  thinner,  and  ceases  at  the  deltoid 
muscle.  Behind  it  is  the  triceps  ; and  in  front  of  it  are 
the  brachialis  anticus,  and  the  muscles  of  the  forearm  arising 
above  the  condyle  of  the  humerus  (supinator  longus  and 
extensor  carpi  radialis  longus)  : it  is  pierced  by  the  musculo- 
spiral  nerve. 

Dissection. — To  follow  the  superior  profunda  vessels  and 
the  musculo-spiral  nerve,  the  middle  head  of  the  triceps 
should  be  cut  across  over  them,  and  any  fatty  tissue  that 
may  obscure  their  position  should  be  removed.  To  trace 
out  the  branches  of  the  nerve  and  artery,  which  descend 
to  the  olecranon  and  the  anconeus  muscle,  the  triceps  is  to 
be  divided  in  its  whole  length,  and  along  the  line  of  union 
of  the  outer  with  the  middle  head.  The  trunks  of  the  pro- 
funda vessel  and  musculo-spiral  nerve  are  to  be  afterwards 
followed  beneath  the  outer  head  of  the  triceps  to  the  front 
of  the  humerus. 

The  superior  profunda  branch  of  the  brachial  artery 
(p.  293)  is  the  chief  vessel  for  the  supply  of  the  triceps 
muscle.  Accompanying  the  musculo-spiral  nerve,  it  turns 
to  the  back  of  the  humerus  in  the  interval  between  the 
inner  and  outer  heads  of  the  triceps.  In  this  position  the 
artery  supplies  large  muscular  branches,  and  is  continued 
onwards  beneath  the  external  head  of  the  triceps  to  the  outer 
part  of  the  arm,  where  it  divides  into  its  terminal  offsets  : — 
One  of  these  courses  on  the  nerve  to  the  front  of  the  elbow 
joint,  anastomosing  with  the  recurrent  radial  artery  : whilst 
others  continue  to  the  elbow  along  the  intermuscular  septum, 
and  join  the  interosseous  recurrent  artery. 

Branches. — The  muscular  offsets  of  the  vessel  descend  to 
the  olecranon,  supplying  the  triceps,  and  communicating 
with  the  other  branches  of  the  brachial  artery,  viz.  inferior 
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profunda  and  anastomotic  (p.  294),  as  well  as  with  the  re- 
current branches  of  the  arteries  of  the  forearm.  One  offset 
deserves  especial  notice  ; it  accompanies  a distinct  branch  of 
the  musculo-spiral  nerve,  and  ends  in  the  anconeus  muscle 
in  the  interval  between  the  olecranon  and  the  outer  condyle 
of  the  humerus. 

The  musculo-spiral  nerve  arises  from  the  posterior  cord 
of  the  brachial  plexus,  of  which  it  is  the  largest  trunk,  and 
is  continued  along  the  back  and  outer  part  of  the  limb  to 
the  hand.  In  the  arm  the  nerve  is  placed  first  behind,  and 
close  to  the  axillary  and  brachial  arteries  ; but  it  soon 
leaves  the  last  vessel,  and  winds  with  the  profunda  artery 
beneath  the  triceps  muscle  from  the  inner  to  the  outer  part 
of  the  arm.  At  the  outer  aspect  of  the  limb  it  is  continued 
between  the  brachialis  anticus  and  supinator  longus  muscles 
to  the  external  condyle  of  the  humerus,  in  front  of  which  it 
divides  into  the  radial  and  posterior  interosseous  nerves.  In 
this  extent  the  nerve  gives  muscular  branches,  and  cutaneous 
offsets  to  both  the  inner  and  outer  parts  of  the  arm. 

a.  The  internal  cutaneous  branch  of  the  arm  (fig.  42, a)  is 
of  small  size,  and  arises  in  the  axillary  space  in  common 
with  the  branch  to  the  inner  head  of  the  triceps  ; it  is 
directed  across  the  posterior  boundary  of  the  axilla  to  the 
inner  side  of  the  arm,  where  it  becomes  cutaneous  in  the 
upper  third,  and  is  distributed  as  before  said  (p.  289). 

b.  The  muscular  branches  to  the  triceps  are  numerous, 
and  supply  all  the  three  heads.  One  slender  offset,  which 
is  distributed  to  the  inner  head,  arises  in  common  with  the 
preceding  cutaneous  branch,  and  lies  close  to  the  ulnar  nerve 
till  it  enters  the  muscular  fibres  at  the  lower  third  of  the 
arm.  Another  long  and  slender  branch  behind  the  humerus, 
appearing  as  if  it  ended  in  the  triceps,  can  be  followed 
downwards  to  the  anconeus  muscle.  On  the  outer  part  of 
the  limb  the  musculo-spiral  nerve  supplies  the  brachialis 
anticus,  and  two  muscles  of  the  forearm,  viz.  supinator  longus 
and  extensor  carpi  radialis  longior. 

c.  The  external  cutaneous  branches  are  two  in  number  : 
they  perforate  the  outer  head  of  the  triceps  at  its  attach- 
ment to  the  humerus,  and  are  distributed  in  the  integument 
of  the  arm  and  forearm  (p.  288). 

Subanconeus  muscle. — This  is  a thin  fleshy  stratum  beneath 
the  triceps  near  the  elbow,  which  may  be  seen  by  cutting 
through  that  muscle  at  the  lower  part.  It  consists  of  two 
fasciculi,  inner  and  outer  : these  are  attached  above  the  fossa 
for  the  olecranon,  and  end  in  the  synovial  sac  of  the  joint. 
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A corresponding  muscle  is  placed  beneath  the  extensor  of 
the  knee  joint. 

Dissection. — As  the  dissection  of  the  arm  has  been  com-  Dissection 
pleted  as  far  as  the  elbow,  it  will  be  advisable  to  examine  shoufder 
next  the  shoulder  joint.  For  this  purpose  the  tendons  of  joint, 
the  surrounding  muscles,  viz.  those  of  the  subscapularis, 
supra  and  infraspinatus,  and  teres  minor,  must  be  detached 
from  the  joint.  On  the  removal  of  loose  fibrous  tissue  the 
articular  capsule  will  be  prepared. 

Shoulder  Joint. — This  joint  (fig.  40)  is  formed  between  Shoulder 
the  head  of  the  humerus  and  the  glenoid  fossa  of  the  Outline  of. 
scapula.  Inclosing  the  articular  ends  of  the  bones  is  a 
fibrous  capsule  lined  by  a synovial  membrane.  A liga- 
mentous band  (glenoid  ligament)  deepens  the  shallow  scapular 
cavity  for  the  reception  of  the  large  head  of  the  humerus. 

This  articulation  has  great  extent  of  movement  ; and  the  Looseness, 
bones  entering  into  its  formation  are  but  slightly  bound 
together  by  ligamentous  bands,  for,  on  the  removal  of  the 
muscles,  the  head  of  the  humerus  may  be  drawn  from  the 
scapula  with  great  readiness. 

The  capsular  ligament  (fig.  40,  5)  surrounds  the  arti-  Capsular 
cular  ends  of  the  bones,  and  receives  some  fibres  from llgament 
the  contiguous  tendons.  At  the  upper  part  it  is  fixed 
around  the  neck  of  the  scapula,  where  it  is  connected  with 
the  long  head  of  the  triceps.  At  the  lower  part  the  liga- 
ment  is  attached  to  the  humerus  close  to  the  hemispherical 
articular  surface  ; but  its  continuity  is  interrupted  between 
the  tuberosities  of  the  bone  by  the  tendon  of  the  biceps 
muscle.  On  the  inner  side  there  is  generally  an  aperture 
in  the  capsule,  below  the  coracoid  process,  through  which 
the  synovial  membrane  of  the  joint  is  continuous  with  the 
bursa  beneath  the  tendon  of  the  subscapularis.  The  fol-  ^scles 
lowing  muscles  surround  the  articulation  ; — above  are  the 
tendons  of  the  supraspinatus,  infraspinatus,  and  teres  minor ; 
below  the  capsule  is  only  partly  covered  by  the  subscapu- 
laris : and  internally  it  is  well  supported  by  the  last-named 
muscle. 

On  the  front  of  the  capsule  is  a rather  thick  band  of  ^®SS01T 
fibres, — the  coraco-humeral  or  accessory  ligament  (fig.  40,  8), 
which  springs  from  the  base  of  the  coracoid  process  of  the 
scapula,  and  ends  in  the  great  tuberosity  of  the  humerus. 

Dissection . — The  articulation  is  to  be  opened  by  cutting  Dissection, 
circularly  through  the  capsule  near  the  scapula.  When 
this  has  been  done  the  attachment  of  the  capsule  to  the 
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bones,  the  glenoid  ligament,  and  the  tendon,  of  the  biceps 
will  be  manifest. 

The  tendon  of  the  biceps  muscle  arches  over  the  head  of 
the  humerus,  and  serves  the  purpose  of  a ligament  in  re- 
straining the  upward  movements  of  that  bone.  It  is  attached 
to  the  upper  part  of  the  glenoid  fossa  of  the  scapula,  and  is 
connected  on  each  side  with  the  glenoid  ligament.  As  it  is 
directed  outwards  it  becomes  round  ; and  entering  the 
groove  between  the  tuberosities  of  the  humerus,  it  is  covered 
by  a prolongation  from  the  tendon  of  the  pectoralis  major 
muscle,  and  is  surrounded  by  the  synovial  membrane. 

The  glenoid  ligament  is  a firm  fibrous  band,  which  sur- 
rounds the  fossa  of  the  same  name,  deepening  it  for  the 
reception  of  the  head  of  the  humerus.  It  is  about  two  lines 
in  depth,  and  is  connected  in  part  with  the  sides  of  the 
tendon  of  the  biceps  ; but  some  of  its  fibres  are  fixed 
separately  to  the  edge  of  the  glenoid  fossa. 

The  synovial  membrane  lines  the  articular  surface  of  the 
capsule,  and  is  continued  beneath  the  subscapularis  muscle 
through  the  aperture  on  the  inner  side.  The  membrane  is 
further  reflected  around  the  tendon  of  the  biceps,  and  lines 
the  bicipital  groove  of  the  humerus. 


Section  IY. 

THE  FRONT  OF  THE  FOREARM. 

Position . — The  limb  is  to  be  placed  with  the  palm  of  the 
hand  uppermost  ; and  the  marking  of  the  surface,  and  the 
projections  of  bone,  are  first  to  be  noted. 

Surface-marking.  — On  the  anterior  aspect  of  the  fore- 
arm are  two  lateral  depressions,  corresponding  with  the 
position  of  the  main  vessels.  The  external  one  is  placed 
over  the  radial  artery,  and  inclines  towards  the  middle  of 
the  limb  as  it  approaches  the  elbow.  The  internal  one  is 
evident  only  beyond  the  middle  of  the  forearm,  and  points 
out  the  part  of  the  ulnar  artery  that  is  uncovered  by  muscle. 

The  bones  (radius  and  ulna)  are  sufficiently  near  the 
surface  to  be  traced  in  their  whole  length  : each  ends  below 
in  a point, — the  styloid  process,  and  that  of  the  radius  is  the 
lowest. 

The  articulation  of  the  wrist  is  about  an  inch  above  the 
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transverse  marking  that  separates  the  forearm  from  the 
hand. 

On  each  side  of  the  palm  of  the  hand  is  a lateral  pro-  Surface  of 
jection  ; the  external  of  these  is  formed  by  muscles  of  the  hand.°f  ^ 
thumb,  and  the  internal  by  muscles  of  the  little  finger. 

Between  the  projections  is  the  hollow  of  the  palm,  which  is 
pointed  towards  the  wrist.  Two  transverse  lines  are  seen  in 
the  palm,  but  neither  reaches  completely  across  it  : the 
anterior  one  will  direct  to  the  line  of  the  articulations 
between  the  metacarpus  and  the  phalanges,  and  is  about 
a quarter  of  an  inch  behind  the  three  inner  joints  when  the 
fingers  are  extended. 

The  superficial  palmar  arch  of  arteries  extends  forwards  a Palmar 
little  way  into  the  hollow  of  the  hand,  and  its  position  arch- 
may  be  marked  by  a line  across  the  palm  from  the  root  of 
the  thumb,  when  that  digit  is  placed  at  a right  angle  to  the 
hand. 

Transverse  lines  are  seen  on  both  aspects  of  the  joints  of  Surface  of 
the  thumb  and  fingers.  The  lines  on  the  palmar  surface  the  fingers* 
of  the  fingers  may  be  used  to  point  out  the  articulations  of 
the  phalanges.  Thus  the  joint  between  the  metacarpal 
phalanx  and  the  next  will  be  found  about  a line  in  front  Lines  on  the 
of  the  chief  of  the  transverse  grooves  near  it  ; whilst  the  front* 
articulation  between  the  last  two  phalanges  is  situate  about 
a line  in  front  of  the  single  groove  nearer  the  tip  of  the 
finger. 

Dissection. — With  the  position  of  the  limb  still  the  same,  Dissection 
an  incision  is  to  be  carried  through  the  skin  along  the  theskinl0 
middle  of  the  front  of  the  forearm,  as  far  as  an  inch  beyond 
the  wrist  ; and  at  its  termination  a transverse  one  is  to  be 
united  with  it.  The  skin  is  to  be  reflected  carefully  from 
the  front  and  back  of  the  forearm,  without  injury  to  the 
numerous  superficial  vessels  and  nerves  beneath  ; and  it 
should  be  taken  also  from  the  back  of  the  hand,  by  pro- 
longing the  ends  of  the  transverse  cut  along  the  margins  of 
the  hand  to  a little  beyond  the  knuckles.  One  finger  should 
have  the  integument  removed  from  it,  in  order  that  the 
nerves  may  be  traced  to  the  end. 

The  superficial  vessels  and  nerves  can  be  now  traced  in  seek  the 
the  fat.  They  have  the  following  position : — In  front  of  the  ®esseisCand 
forearm  along  the  inner  side  are  the  ulnar  veins,  with  the  nerves  in 
continuation  of  the  internal  cutaneous  nerve  ; and  near  the  flont» 
wrist  there  is  occasionally  a small  offset  from  the  ulnar 
nerve.  On  the  outer  side  are  the  radial  vein,  and  the  super- 
ficial part  of  the  musculo- cutaneous  nerve.  Close  to  the 
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hand,  in  the  centre  of  the  forearm,  is  the  small  palmar  branch 
of  the  median  nerve. 

At  the  back  of  the  forearm  the  largest  external  cutaneous 
branch  of  the  musculo-spiral  nerve  is  to  be  traced  ; and  off- 
sets are  to  be  followed  to  this  surface  from  the  nerves  in 
front. 

On  the  posterior  part  of  the  hand  is  an  arch  of  superficial 
veins.  The  radial  nerve,  and  a branch  of  the  ulnar  nerve, 
should  be  traced  to  the  fingers, — the  former  along  the  outer, 
and  the  latter  along  the  inner  border  of  the  hand. 

Cutaneous  Veins. — The  superficial  veins  are  named 
median,  radial,  and  ulnar,  from  their  position  in  the  limb. 
They  commence  in  the  hand,  chiefly  at  the  dorsal  aspect 
where  they  form  an  arch,  and  are  continued  along  the 
forearm  to  end  in  the  basilic  and  cephalic  veins  of  the  arm. 

Superficial  arch. — This  arch  on  the  back  of  the  hand  is 
more  or  less  perfect,  and  receives  the  posterior  or  superficial 
digital  veins.  At  the  sides  the  arch  terminates  in  the  radial 
and  ulnar  veins. 

The  radial  vein  begins  in  the  outer  part  of  the  arch  above 
mentioned,  and  in  some  small  radicles  from  the  back  of  the 
thumb.  It  is  continued  along  the  forearm,  at  first  behind 
and  then  on  the  outer  border,  as  far  as  the  elbow,  where  it 
gives  rise  to  the  cephalic  vein  by  its  union  with  the  outer 
branch  of  the  median  vein  (fig.  41). 

The  ulnar  veins  are  anterior  and  posterior,  and  occupy 
the  front  and  the  back  of  the  limb.  The  anterior  arises 
near  the  wrist  by  the  junction  of  small  roots  from  the  hand, 
and  runs  on  the  inner  part  of  the  forearm  to  the  elbow  ; 
here  it  unites  with  the  inner  branch  of  the  median,  and 
forms  the  basilic  vein  (fig.  41).  The  posterior  ulnar  vein  is 
situate  on  the  back  of  the  limb.  It  commences  on  the  hand 
by  a large  branch,  “vena  salvatella,”  from  the  back  of  the 
little  finger,  uniting  with  the  offset  of  the  venous  arch  ; it 
is  continued  along  the  back  of  the  forearm  nearly  to  the 
elbow,  and  bends  forwards  to  open  into  the  anterior  ulnar 
vein. 

The  median  vein  commences  on  the  front  of  the  arm,  near 
the  wrist,  by  small  branches  which  are  derived  from  the 
palmar  surface  of  the  hand ; and  it  is  directed  along  the  centre 
of  the  forearm  nearly  to  the  elbow.  Here  the  vein  divides 
into  external  and  internal  branches  (median  basilic  and 
median  cephalic),  which  unite,  as  before  seen  (fig.  41),  with 
the  radial  and  ulnar  veins.  At  its  point  of  bifurcation  the 
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median  receives  a communicating  branch  from  a vein  accom- 
panying the  artery  beneath  the  fascia. 

Cutaneous  Nerves. — The  superficial  nerves  of  the  fore-  Superficial 
arm  are  continued  from  those  of  the  arm,  viz.  on  the  inner  forearm 
side  from  the  large  internal  cutaneous  nerve  ; and  on  the 
outer  side  from  the  two  external  cutaneous  nerves  derived 
from  the  musculo-spiral,  and  from  the  musculo-cutaneous. 
Occasionally  there  is  a small  offset  of  the  ulnar  nerve  to  the 
integument  of  the  fore  part  of  the  limb.  On  the  back  of  and  back  of 
the  hand  is  the  termination  of  the  radial  nerve,  together  an  aie 
with  a branch  of  the  ulnar  nerve. 

The  internal  cutaneous  nerve  was  seen  in  a previous  dis-  internal 
section  to  be  divided  into  two  parts.  The  anterior  branch 
(Fig. 43, 6)  extends  on  the  front  of  the  forearm  as  far  as  the 
wrist,  and  supplies  the  integuments  on  the  inner  half  of  the 
anterior  surface.  Near  the  wrist  it  communicates  sometimes 
with  a cutaneous  offset  from  the  ulnar  nerve.  The  posterior 
branch  (Fig.  42,  7)  continues  along  the  back  of  the  forearm 
(ulnar  side)  to  rather  below  the  middle. 

The  cutaneous  part  of  the  musculo-cutaneous  nerve  (Fig.  musculo  or 
43,  4)  is  continued  from  the  arm  along  the  radial  border  of  the  cutaneous  • 
limb  to  the  ball  of  the  thumb,  on  which  it  terminates  in 
cutaneous  offsets.  Near  the  wrist  the  nerve  is  placed  over 
the  radial  artery,  and  some  twigs  pierce  the  fascia  to  ramify 
on  the  vessel.  A little  above  the  middle  of  the  forearm  the 
nerve  sends  backwards  a branch  in  the  integuments  of  the 
posterior  aspect  nearly  to  the  wrist,  and  communicates  with 
the  radial  nerve  as  well  as  with  the  following  cutaneous 
nerve. 

The  external  cutaneous  branch  of  the  musculo-spiral  nerve  external 
(Fig.  42, 10),  after  passing  the  elbow,  turns  to  the  hinder  part  musculo^8  °A 
of  the  forearm,  and  reaches  as  far  as  the  wrist.  Near  its  sPiral* 
termination  it  joins  the  preceding  cutaneous  nerve. 

The  radial  nerve  ramifies  in  the  integument  of  the  back  of  Ending  of 
the  hand  (Fig.  42,  9),  and  in  that  of  the  thumb  and  the  next  nerve  ia 
two  fingers.  It  becomes  cutaneous  at  the  outer  border  of 
the  forearm  in  the  lower  third,  and  after  giving  backwards 
some  filaments  to  the  posterior  aspect  of  the  limb,  divides 
into  two  branches 

a.  One  (external)  is  joined  by  the  musculo-cutaneous  by  external 
nerve,  and  is  distributed  to  the  radial  border  and  the  ball  and 
of  the  thumb. 

5,  The  other  branch  (internal)  supplies  the  remaining  side 
of  the  thumb,  both  sides  of  the  next  two  digits,  and  half  the  raUC  ’ 

x 


306 


DISSECTION  OF  THE  FRONT  OF  THE  FOREARM. 


which  sup- 
ply the 
fingers. 


Termina- 

tion. 


Branch  of 
ulnar  nerve 
to  back  of 
hand  and 


fingers. 


Deep  fascia 
of  the  fore- 
arm. 

In  front. 


On  the 
back  of  the 
limb. 


Intermus- 
cular pieces. 


At  the 
wrist ; 


annular 

ligameut. 


Take  away 
fascia, 
nerves,  and 
veins. 


ring  finger  ; so  that  the  radial  nerve  distributes  the  same 
number  of  digital  branches  to  the  dorsum  as  the  median 
nerve  furnishes  to  the  palm  of  the  hand.  This  division  of 
the  radial  nerve  communicates  with  the  musculo-cutaneous 
and  ulnar  nerves  ; and  the  offset  to  the  contiguous  sides  of 
the  ring  and  middle  fingers  is  joined  by  a twig  from  the 
dorsal  branch  of  the  ulnar  nerve. 

On  the  sides  of  the  fingers  each  of  these  dorsal  digital 
nerves  is  united  with  an  offset  from  the  digital  nerve  on  the 
palmar  surface,  and  extends  to  the  tip  of  the  digit. 

The  dorsal  branch  of  the  ulnar  nerve  (Fig.  42,  8)  furnishes 
offsets  to  the  rest  of  the  fingers  and  the  back  of  the  hand. 
Appearing  by  the  styloid  process  of  the  ulna,  it  joins  in 
an  arch  across  the  back  of  the  hand  with  the  radial  nerve, 
and  is  distributed  to  both  sides  of  the  little  finger,  and  to 
the  ulnar  side  of  the  ring  finger  : moreover  it  communicates 
with  the  part  of  the  radial  nerve  that  supplies  the  space 
between  the  ring  and  middle  fingers.  The  ulnar  nerve 
supplies  branches  to  the  same  number  of  digits  on  the 
palmar  surface. 

The  aponeurosis  of  the  forearm  is  continuous  with  a similar 
investment  of  the  arm.  It  is  of  a pearly  white  colour,  and 
is  formed  of  fibres  that  cross  obliquely  : it  furnishes  also 
the  muscles  with  sheaths,  and  is  thicker  behind  than  before. 
Near  the  elbow  it  is  stronger  than  towards  the  hand  ; and 
at  that  part  it  receives  fibres  from  the  tendon  of  the  biceps 
and  the  brachialis  anticus,  and  gives  origin  to  the  muscles 
attached  to  the  inner  condyle  of  the  humerus.  On  the  back 
of  the  limb  the  aponeurosis  is  connected  to  the  margins  of 
the  ulna,  so  as  to  leave  the  upper  part  of  the  bone  sub- 
cutaneous ; and  it  receives  some  fibres  from  the  tendon  of 
the  triceps.  Horizontal  processes  are  sent  downwards  from 
the  aponeurosis  to  separate  the  superficial  and  deep  layers  of 
muscles,  both  on  the  front  and  back  of  the  forearm  ; and 
longitudinal  white  bands  indicate  the  position  of  the  dif- 
ferent intermuscular  processes,  which  isolate  one  muscle  from 
another,  and  give  origin  to  the  muscular  fibres. 

At  the  wrist  the  fascia  joins  the  anterior  annular  liga- 
ment ; and  near  this  band  the  tendon  of  the  palmaris  longus 
pierces  the  fascia,  and  receives  a sheath  from  it.  Behind 
the  wrist  it  is  thickened  by  transverse  fibres,  and  gives  rise 
to  the  posterior  annular  ligament  ; but  on  the  back  of  the 
hand  and  fingers  the  fascia  becomes  very  thin. 

Dissection. — The  skin  is  to  be  replaced  on  the  back  of  the 
forearm  and  hand,  in  the  same  manner  as  on  the  back  of  the 
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arm,  in  order  that  the  denuded  parts  may  not  become  dry. 

Beginning  with  the  dissection  of  the  anterior  surface  of  the 
limb, — let  the  student  divide  the  aponeurosis  along  the  front 
as  far  as  the  wrist,  and  take  it  away  with  the  cutaneous 
vessels  and  nerves,  except  the  small  palmar  cutaneous  offsets 
of  the  median  and  ulnar  nerves  near  the  wrist.  In  cleaning 
the  muscles  it  will  be  impossible  to  remove  the  aponeurosis 
from  them  at  the  upper  part  of  the  forearm  without  detach- 
ing the  muscular  fibres. 

After  the  aponeurosis  has  been  taken  off,  the  termination  Vessels  then 
of  the  brachial  artery  will  be  observed  to  lie  with  some  fat  sesn* 
in  a hollow  in  front  of  the  elbow,  between  two  masses  of 
muscles, — one  arising  from  the  inner,  and  the  other  from 
the  outer  condyle  of  the  humerus.  Two  large  arteries  are 
in  part  laid  bare  ; one  (radial)  lies  along  the  radial  border, 
the  other  (ulnar)  is  superficial  only  in  the  lower  part  of  the 
forearm,  and  at  the  ulnar  side.  These  vessels  and  their 
branches  should  be  carefully  cleaned. 

The  anterior  annular  ligament  of  the  wrist,  which  arches  Define 
over  the  tendons  passing  to  the  hand,  is  next  to  be  defined,  ^miiar 
This  structure  is  at  some  depth  from  the  surface  ; and  whilst  ligament, 
the  student  attempts  to  make  it  apparent  by  removing  the 
fibrous  tissue  superficial  to  it,  he  must  take  care  of  the  small 
branches  of  the  median  and  ulnar  nerves  to  the  palm  of  the 
hand.  The  ulnar  artery  and  nerve  pass  over  the  ligament, 
and  will  serve  as  a guide  to  it. 

Hollow  in  front  of  the  elbow  (fig.  45). — The  hollow  in  front  Hollow  in 
of  the  elbow  joint  corresponds  with  the  popliteal  space  at  eibow°  "e 
the  knee,  and  is  situate  between  the  inner  and  the  outer 
mass  of  the  muscles  of  the  forearm.  This  interval  is  some- 
what triangular  in  shape,  and  the  wider  part  is  towards  the 
humerus.  It  is  bounded  on  the  outer  side  by  the  supinator  Boundanes* 
longus  muscle,  and  on  the  inner  side  by  the  pronator 
teres.  The  aponeurosis  of  the  limb  is  stretched  over  the 
space  ; and  the  bones  covered  by  the  brachialis  anticus  and 
supinator  brevis  muscles,  form  the  deep  boundary. 

Contents. — -In  this  hollow  are  lodged  the  termination  °^^ngen^of 
the  brachial  artery  with  its  veins,  and  the  median  nerve  ; ° space 

the  musculo-spiral  nerve ; and  the  tendon  of  the  biceps 
muscle,  with  some  fat ; these  several  parts  have  the  follow- 
ing relative  position  in  the  space  : — The  tendon  of  the  biceps  and  their 
is  directed  towards  the  outer  boundary  to  reach  the  radius,  J^eanother 
into  which  it  is  inserted.  Close  to  the  outer  side  is  the 
musculo-spiral  nerve,  which  is  partly  concealed  by  the  supi- 
nator longus  muscle.  Nearly  in  the  centre  of  the  space  are 
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the  brachial  vessels  and  the  median  nerve,  the  nerve  being 
internal  ; but  as  the  artery  is  inclining  to  the  outer  part  of 
the  limb,  they  soon  become  distant  from  one  another  about 
half  an  inch.  In  this  space  the  brachial  artery  divides  into 
two  trunks — radial  and  ulnar. 

Muscles  on  the  front  of  the  forearm  (fig.  45). — 
The  muscles  on  the  front  of  the  forearm  are  divided  into  a 
superficial  and  a deep  layer.  In  the  superficial  layer  there 
are  five  muscles,  which  are  fixed  to  the  inner  condyle  of  the 
humerus,  mostly  by  a common  tendon,  and  lie  in  the  under- 
mentioned order  from  the  middle  to  the  inner  side  of  the 
limb  ; viz.  pronator  radii  teres,  flexor  carpi  radialis,  palmaris 
longus,  flexor  carpi  ulnaris,  which  are  on  the  same  level  ; 
and  deeper  and  larger  than  any  of  these  is  the  flexor  sub- 
limis  digitorum.  The  deep  layer  will  be  met  with  in  a 
future  dissection. 

The  pronator  radii  teres  (fig.  45,  3)  arises  from  the 
inner  condyle  of  the  humerus  by  the  common  tendon,  and 
from  the  ridge  above  the  condyle  by  fleshy  fibres  ; from  the 
inner  part  of  the  coronoid  process  by  a second  tendinous 
slip ; and  from  the  fascia  and  the  intermuscular  septum 
between  it  and  the  next  muscle.  It  is  inserted  by  a rather 
flat  tendon  into  an  impression,  an  inch  in  length,  on  the 
outer  surface  of  the  middle  of  the  radius. 

The  muscle  is  superficial  except  at  the  insertion,  where  it 
is  covered  by  the  radial  artery,  and  one  of  the  outer  set  of 
muscles  (supinator  longus).  The  pronator  forms  the  inner 
boundary  of  the  triangular  space  in  front  of  the  elbow  ; and 
its  inner  border  is  contiguous  to  the  flexor  carpi  radialis. 
By  gently  separating  the  muscle  from  the  rest,  it  will  be 
found  to  lie  on  the  brachialis  anticus,  on  the  flexor  sublimis 
digitorum,  and  on  the  ulnar  artery  and  the  median  nerve. 
The  second  small  head  of  origin  is  directed  inwards  between 
the  artery  and  the  nerve. 

The  flexor  carpi  radialis  (fig.  45,  4)  takes  its  origin 
from  the  common  tendon,  from  the  aponeurosis  of  the  limb, 
and  from  the  intermuscular  septum  on  each  side.  The 
tendon  of  the  muscle,  becoming  free  from  fleshy  fibres  about 
the  middle  of  the  forearm,  passes  through  a groove  in  the  os 
trapezium,  outside  the  arch  of  the  anterior  annular  ligament, 
and  is  inserted  into  the  base  of  the  metacarpal  bones  of  the 
index  and  middle  fingers. 

This  muscle  rests  chiefly  on  the  flexor  sublimis  digitorum  ; 
but  near  the  origin  it  is  in  contact  with  the  ulnar  artery  and 
the  median  nerve,  and  near  the  wrist  it  lies  over  the  flexor 
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longus  pollicis,-— a muscle  of  the  deep  layer.  As  low  as  the 
middle  of  the  forearm  the  muscle  corresponds  externally  with 
the  pronator  teres,  and  below  that  ■$[«.  45. f 

point  with  the  radial  artery  to  which 
its  tendon  is  taken  as  the  guide.  The 
ulnar  border  is  at  first  in  contact  with 
the  palmaris  longus  muscle,  and  then 
with  the  median  nerve  about  two 
inches  above  the  wrist.* 

The  palmaris  longus  (fig.  45,  5)  is 
often  absent  : or  it  may  present  great 
irregularity  in  the  proportion  between 
the  fleshy  and  tendinous  parts.  Its 
origin  is  connected,  like  that  of  the 
preceding  muscle,  with  the  common  ten- 
don, the  fascia,  and  the  intermuscular 
septa.  Its  long  thin  tendon  is  con- 
tinued along  the  centre  of  the  forearm, 
and  over  the  annular  ligament,  to  end 
in  the  palmar  fascia,  but  it  gives  a 
tendinous  slip  to  join  the  short  mus- 
cles of  the  thumb.  The  palmaris  is 
situate  between  the  flexor  radialis  and 
flexor  carpi  ulnaris  muscles,  and  rests 
on  the  flexor  sublimis  digit  or  um. 

The  FLEXOR  CARPI  ULNARIS  (Fig. 

45, 7)  has  an  aponeurotic  attachment  to 
the  inner  condyle  of  the  humerus  ; to 
the  inner  side  of  the  olecranon  ; and 
to  the  ridge  of  the  ulna  between  the 
internal  and  posterior  surfaces,  for 
three  fourths  of  its  length.  Most  of  < 
the  fibres  are  continued  vertically 
downwards,  but  others  obliquely  for- 
wards to  a tendon  on  the  anterior 
part  of  the  muscle  in  the  lower 
half,  some  joining  it  as  low  as  the 
wrist ; and  the  tendon  is  inserted  into 
the  pisiform  bone,  while  an  offset  is 
sent  to  the  annular  ligament  and  the 
muscles  of  the  little  finger. 

One  surface  of  the  muscle  is  in  contact  with  the  fascia 


* In  the  dissection  of  the  body  of  a ■woman  which  was  well  developed, 
the  mnscle  was  fonnd  to  he  absent  on  both  sides. 

h Superficial  view  of  the  forearm  (from  Quain’s  Arteries).  1.  Ra- 
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and  its  tendon  may  be  taken  as  the  guide  to  the  ulnar 
artery,  since  it  can  be  felt  readily  through  the  skin.  To  its 
radial  side  at  first  are  the  palmaris  and  flexor  digitorum 
sublimis  muscles,  but  below  the  middle  of  the  forearm  the 
ulnar  artery  and  nerve  are  placed  along  it.  When  the 
attachment  to  the  inner  condyle  has  been  divided,  and  the 
parts  cleaned  underneath,  the  muscle  will  be  seen  to  conceal 
the  flexor  digitorum  sublimis  and  flexor  profundus,  the  ulnar 
nerve,  and  the  ulnar  vessels  in  part.  Between  the  attach- 
ments to  the  condyle  and  the  olecranon  the  ulnar  nerve 
enters  the  forearm. 

extent  of* 1 ^ie  :RADIAL  ARTEE'Y  (fig-  45,  is  one  of  the  vessels  derived 

the  radial  from  the  bifurcation  of  the  brachial  trunk,  and  its  destination 
artery.  js  the  palm  of  the  hand.  It  is  placed  first  along  the  outer 
side  of  the  forearm  as  far  as  the  end  of  the  radius  ; it  winds 
backwards  next  below  the  extremity  of  the  bone ; and  it  enters 
finally  the  palm  of  the  hand  through  the  first  interosseous 
space.  In  consequence  of  this  circuitous  course  the  artery 
will  be  found  in  three  different  regions  : viz.  the  front  of  the 
forearm,  the  back  of  the  wrist,  and  the  palm  of  the  hand. 
Situation  in  In  the  front  of  the  forearm.  — In  this  part  of  the  limb  the 
the  foiea.ni.  p0gp^0n  of  the  artery  will  be  marked,  on  the  surface,  by  a 
line  from  the  centre  of  the  hollow  of  the  elbow  to  the  fore 
part  of  the  styloid  process  of  the  radius.  This  vessel  is 
smaller  than  the  ulnar  artery,  though  it  appears  in  direction 
to  be  the  continuation  of  the  brachial  trunk. 

Connections  In  all  its  extent  the  radial  artery  is  quite  superficial,  being 
over  itartS  covered  mostly  by  the  common  tegumentary  investments  and 
the  deep  fascia,  and  during  life  it  can  be  felt  beating  as  the 
pulse  near  the  wrist.  Its  connections  with  the  surrounding 
on  the  muscles  and  the  radius  are  these  : — In  the  upper  half  of  the 

sides,  forearm  the  vessel  is  placed  between  the  supinator  longus 

externally  and  the  pronator  teres  internally,  the  former 
overlapping  it ; but  in  the  lower  half  it  lies  between  the 
tendons  of  the  supinator  longus  and  flexor  carpi  radialis. 
behind,  and  At  first  the  artery  is  on  the  inner  side  of  the  radius,  but 

radius?16  afterwards  over  that  bone.  It  is  placed  successively  over 

the  following  parts,  viz.  the  fleshy  supinator  brevis,  the 
tendon  of  the  pronator  teres,  the  thin  radial  origin  of  the 
flexor  sublimis,  and  on  two  other  muscles  of  the  deep  layer, 

dial  artery  with  its  nerve  outside.  2.  Ulnar  artery  and  nerve  where 
they  are  superficial.  3.  Pronator  teres.  4.  Flexor  carpi  radialis. 

5.  Palmaris  longus.  6.  Flexor  sublimis.  7.  Flexor  carpi  ulnaris. 

8.  Supinator  longus.  9.  Biceps.  10.  Palmaris  brevis.  11.  Palmar 
arch  of  the  ulnar  artery. 
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viz.  flexor  pollicis  longus  and  pronator  quadratus,  and  lastly 
on  the  end  of  the  radius. 

The  usual  venae  comites  are  found  on  the  sides  of  the 
artery.  The  radial  nerve  is  on  the  outer  side  of,  though 
not  in  contact  with  the  vessel,  in  the  upper  two  thirds  of 
the  forearm,  or  until  it  passes  backwards  beneath  the  tendon 
of  the  supinator  longus  and  becomes  cutaneous. 

Branches. — The  radial  artery  furnishes  many  unnamed 
muscular  and  nutrient  branches  to  the  surrounding  parts  ; 
and  three  named  branches,  viz.  recurrent  radial,  superficial 
volar,  and  anterior  carpal. 

1.  The  radial  recurrent  is  the  first  branch  of  the  artery, 
and  supplies  the  muscles  of  the  outer  side  of  the  limb.  Its 
course  is  almost  transverse  to  the  supinator  longus  muscle, 
beneath  which  it  terminates  in  muscular  ramifications.  One 
offset  ascends  beneath  the  supinator,  and  anastomoses  with 
the  superior  profunda  branch  of  the  brachial  artery. 

2.  The  superficial  volar  branch  arises  usually  near  the 
lower  end  of  the  radius,  but  its  exact  place  of  origin  is 
uncertain.  It  is  directed  towards  the  palm  of  the  hand, 
across  or  through  the  mass  of  muscles  in  the  ball  of  the 
thumb,  and  it  either  ends  in  those  muscles,  or  joins  the 
superficial  palmar  arch. 

3 The  anterior  carpal  branch  is  very  inconsiderable  in 
size,  and  will  be  seen  in  the  examination  of  the  deep  layer 
of  muscles.  Arising  rather  above  the  lower  end  of  the 
radius,  it  passes  transversely  beneath  the  muscles,  and  anas- 
tomoses with  a similar  branch  from  the  ulnar  artery : from  the 
arch  thus  formed  at  the  lower  border  of  the  pronator  quad- 
ratus  muscle,  offsets  are  given  to  the  carpus. 

Peculiarities  of  the  radial  artery. — The  origin  of  the  radial  artery 
may  be  carried  upwards  in  the  arm  from  the  usual  place  even  to 
the  axilla.  This  vessel  arises  from  the  humeral  much  more  fre- 
quently than  the  other  arteries  of  the  forearm,  viz.  in  the  propor- 
tion in  a given  number  of  cases  of  about  three  to  four.  In  one 
instance  (Quain),  it  was  noticed  between  two  and  three  inches  below 
the  elbow  joint,  and  in  that  case  a vas  aberrans  connected  it  with 
the  axillary  artery. 

When  the  radial  artery  has  a high  origin,  its  course  in  the  arm  is' 
close  to  the  brachial  artery,  along  the  edge  of  the  biceps  muscle  ; 
and  in  passing  the  bend  of  the  elbow  it  may  be  occasionally  sub- 
cutaneous, viz.  above  the  deep  fascia,  and  be  liable  to  injury  in 
venesection.  In  the  forearm  it  may  be  likewise  subcutaneous,  and 
superficial  to  the  supinator  longus  muscle. 

The  aberrant  arteries , ‘ ‘ vasa  aberrantia,”  or  the  long  slender 
branches  of  the  axillary  or  brachial  trunk  open  commonly  into 
the  radial  artery.  In  some  cases  of  high  origin  of  the  radial,  there 
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is  a connecting  branch  at  the  bend  of  the  elbow  between  it  and  the 
trunk  in  the  place  of  the  brachial  artery. 

Dissection. — To  bring  into  view  the  remaining  muscle  of 
the  superficial  layer  (flexor  sublimis  digitorum),  the  origin 
of  the  flexor  carpi  radialis  and  palmaris  longus  must  be  cut 
through  near  the  inner  condyle  of  the  humerus,  and  turned 
to  one  side.  Small  branches  of  the  ulnar  artery  and  median 
nerve  may  be  seen  to  enter  the  under  surface  of  those 
muscles.  For  the  present  the  pronator  teres  may  be  left 
uncut. 

The  ELEXOB  DIGITOEUM  SUBLIMIS  Vel  PEEFOEATUS  (fig.  45,  6) 
is  the  largest  of  the  muscles  of  the  superficial  layer,  and  is 
named  from  its  position  to  another  flexor  in  the  deep  layer. 
It  arises  from  the  inner  condyle  of  the  humerus,  from  the 
internal  lateral  ligament,  and  from  the  intermuscular  septa 
in  common  with  the  preceding  muscles  ; and  it  takes  origin 
in  addition  from  the  bones  of  the  forearm,  viz.  from  the 
inner  part  of  the  coronoid  process  of  the  ulna  ; from  the 
oblique  line  extending  from  the  tubercle  of  the  radius,  and 
from  the  anterior  border  of  the  bone  as  far  as  two  inches 
below  the  insertion  of  the  pronator  teres.*  Rather  below 
the  middle  of  the  forearm  the  muscle  ends  in  four  tendons, 
which  are  continued  beneath  the  annular  ligament  and 
across  the  hand,  to  be  inserted  into  the  middle  phalanges  of 
the  fingers,  after  being  perforated  by  the  tendons  of  the  deep 
flexor. 

The  flexor  sublimis  is  concealed  above  by  the  other 
muscles  of  the  superficial  layer  ; and  the  radial  vessels  lie 
on  the  attachment  to  the  radius.  Along  the  inner  border  is 
the  flexor  carpi  ulnaris,  with  the  ulnar  vessels  and  nerve. 
The  tendons  of  the  muscle  are  arranged  in  pairs  before 
they  pass  beneath  the  annular  ligament  of  the  wrrist  ; the 
middle  and  ring  finger  tendons  being  anterior,  and  those  of 
the  index  and  little  finger  posterior  in  position.  When  the 
coronoid  and  condyloid  attachments  are  divided,  the  muscle 
will  be  seen  to  cover  two  flexors  of  the  deep  layer  (flexor 
digitorum  profundus  and  flexor  pollicis),  the  median  nerve, 
and  the  upper  part  of  the  ulnar  artery. 

The  ulnae,  aeteey  (fig.  45, 2),  is  the  larger  of  the  two 
branches  coming  from  the  bifurcation  of  the  brachial  trunk, 
and  is  directed  along  the  inner  side  of  the  limb  to  the  palm 
of  the  hand.  At  its  extremity  it  forms  the  superficial  palmar 
arch,  and  joins  the  radial  artery. 

* Oftentimes  this  origin  does  not  extend  lower  than  the  attachment 
of  the  pronator  muscle. 
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In  the  forearm  the  vessel  has  an  arched  direction,  and  i(^°J.^ee^ti0g® 
its  depth  from  the  surface  varies  in  the  first  and  last  parts  m 16  upper 
of  its  course.  In  the  upper  half  of  the  forearm  the  artery 
is  inclined  obliquely  inwards,  between  the  superficial  and 
deep  layers  of  muscles,  and  is  covered  by  the  former,  viz. 
by  the  pronator  teres,  flexor  carpi  radialis,  palmaris  longus, 
and  flexor  sublimis.  But  below  the  spot  mentioned,  the  ^if  oTthe 
vessel  is  superficial  between  the  tendons  of  the  flexor  sub-  forearm, 
limis  and  flexor  carpi  ulnaris,  and  is  concealed  by  the  com- 
mon integuments  and  the  proper  fascia  of  the  limb,  though 
the  flexor  ulnaris  overlays  it  and  serves  as  the  guide  to 
its  position.  Beneath  the  artery  will  be  found  first  the 
brachialis  anticus  for  a short  distance,  and  afterwards  the 
flexor  profundus. 

The  two  companion  veins  are  situate  on  the  sides  of  the  Position  of 
artery.  The  median  nerve  lies  to  the  inner  side  of  the  veins  and 

. . nerves. 

vessel  for  about  an  inch,  but  then  crosses  over  it  to  gain 
the  outer  side.  About  the  middle  of  the  forearm  the  ulnar 
nerve  approaches  the  artery,  and  continues  thence  on  the 
inner  side.  A small  branch  of  the  ulnar  nerve  descends  on 
the  lower  part  of  the  vessel  to  the  palm  of  the  hand. 

On  the  annular  ligament  of  the  wrist  the  artery  lies  close  Position  on 
to  the  pisiform  bone,  and  is  crossed  by  a band  of  fibres  pro-  i^|ment!ar 
longed  from  the  tendon  of  the  flexor  carpi  ulnaris  to  the 
ligament.  The  ulnar  nerve  still  accompanies  the  vessel, 
having  the  same  position,  viz.  on  the  inner  side. 

Branches.  — The  greater  number  of  the  collateral  branches  its  branches 
of  the  artery  are  distributed  to  the  muscles.  But  the  J^deasr^us' 
named  branches  are  the  following  : — 

1.  The  anterior  ulnar  recurrent  branch  arises  generally  in  anterior  and 
common  with  the  next,  and  ascends  on  the  brachialis 

anticus  muscle  to  inosculate  with  the  small  anastomotic 
artery  beneath  the  pronator  radii  teres.  It  gives  offsets  to 
the  contiguous  muscles. 

2.  The  posterior  ulnar  recurrent  branch,  of  larger  size  posterior 

than  the  anterior,  is  directed  inwards  beneath  the  flexor  ? 

sublimis  muscle  to  the  interval  between  the  inner  condyle 

and  the  olecranon.  Here  it  passes  with  the  ulnar  nerve 
between  the  attachments  of  the  flexor  carpi  ulnaris,  and 
joins  the  ramifications  of  the  inferior  profunda  and  anas- 
tomotic arteries  on  the  inner  side  of  the  elbow  joint.  Some 
of  its  offsets  enter  the  muscles,  and  others  supply  the 
articulation  and  the  ulnar  nerve. 

3.  The  interosseous  branch  is  a short,  thick  trunk,  about  interos- 
an  inch  long,  which  is  directed  backwards  towards  the  seous> 
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interosseous  membrane,  and  divides  into  anterior  and  pos- 
terior interosseous  arteries  : these  brandies  will  be  after- 
wards followed. 

4.  The  metacarpal  branch  arises  from  the  artery  near  the 
lower  end  of  the  ulna,  and  turns  back  along  the  metacarpal 
bone  of  the  little  finger,  of  which  it  forms  a dorsal  branch. 

5.  The  carpal  branches  (anterior  and  posterior)  ramify  on 
the  front  and  back  of  the  carpus,  on  which  they  anastomose 
with  corresponding  offsets  of  the  radial  artery,  and  form 
arches  across  the  wrist. 

Peculiarities  of  the  ulnar  artery. — The  origin  of  the  ulnar  artery 
has  a tendency  to  approach  the  trunk  of  the  body,  and  it  may  be 
transferred  to  any  point  of  the  vessel  in  the  arm  or  axilla  ; but  this 
deviation  is  much  less  frequent  in  it  than  in  the  radial  artery. 
Once  the  origin  was  found  between  two  and  three  inches  below  the 
elbow.  (Quain.) 

Its  irregular  position  in  the  forearm  varies  more  than  that  of  the 
radial  under  similar  circumstances.  The  artery  is  generally  super- 
ficial to  the  flexor  muscles  at  the  bend  of  the  elbow  (only  one 
exception,  Mr.  Quain),  but  beneath  the  aponeurosis  of  the  forearm, 
though  sometimes  it  is  subcutaneous  with  the  superficial  veins. 

The  ulnar  nerve  enters  the  forearm  between  the  attach- 
ments of  the  flexor  carpi  ulnaris  to  the  olecranon  and  inner 
condyle  of  the  humerus.  Under  cover  of  that  muscle  the 
nerve  reaches  the  ulnar  artery  about  the  middle  (in  length) 
of  the  forearm,  and  is  continued  on  the  inner  side  of  the 
vessel  to  the  hand.  On  the  annular  ligament  the  nerve  is 
rather  posterior  to  the  artery.  In  this  part  of  the  limb 
it  furnishes  articular,  muscular,  and  cutaneous  branches  as 
below  : — 

a . Articular  nerves. — In  the  interval  between  the  olecranon 
and  the  inner  condyle,  the  ulnar  nerve  gives  slender  filaments 
to  the  articulation  against  which  it  lies. 

b.  Muscular  branches. — It  furnishes  offsets  near  the  elbow 
joint  to  two  muscles  of  the  forearm,  viz.  flexor  carpi  ulnaris 
and  flexor  profundus.  One  branch  enters  the  upper  part  of 
the  flexor  carpi  ulnaris,  and  the  other  supplies  the  inner  half 
of  the  flexor  profundus  digitorum. 

c.  Cutaneous  nerve  of  the  forearm  and  hand. — About  the 
middle  of  the  forearm  a small  cutaneous  branch  (palmar) 
arises  from  the  nerve,  and  continues  on  the  ulnar  artery, 
sending  twigs  around  it,  to  end  in  the  integuments  of  the 
|>alm  of  the  hand.  Sometimes  a cutaneous  offset  from  it 
perforates  the  aponeurosis  near  the  wrist,  and  joins  the 
internal  cutaneous  nerve. 

d.  The  dorsal  cutaneous  nerve  of  the  hand  arises  about  two 
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inches  above  the  end  of  the  ulna,  and  passes  obliquely  back-  nerve  of 
wards  beneath  the  flexor  carpi  ulnaris  muscle  : it  finally 
perforates  the  aponeurosis  of  the  limb,  and  is  lost  on  the 
back  of  the  hand  and  fingers  (p.  306). 

The  median  nerve  leaves  the  hollow  of  the  elbow  between  Median 
the  heads  of  origin  of  the  pronator  teres,  and  takes  the  middle  nerve 
line  of  the  limb  in  its  course  to  the  hand.  It  is  placed  lies  between 
beneath  the  flexor  sublimis  as  low  as  two  inches  from  the  ^yers  of 
annular  ligament,  but  it  then  becomes  superficial  along  the  muscles, 
outer  border  of  the  tendons  of  that  muscle . Lastly  the  nerve 
dips  beneath  the  annular  ligament  to  enter  the  palm  of  the 
hand,  where  it  is  distributed.  This  nerve  supplies  the 
muscles  on  the  front  of  the  forearm,  and  furnishes  cutaneous 
offsets  only  to  the  hand. 

a.  Muscular  offsets  leave  the  trunk  of  the  nerve  near  the  supplies  the 
elbow,  and  are  distributed  to  all  the  muscles  of  the  super-  ^les^ except 
ficial  layer  except  the  flexor  carpi  ulnaris  ; in  addition,  the  one  and  a 
nerve  supplies  the  deep  layer  through  the  following  branch  half' 
(interosseous),  except  the  inner  half  of  the  flexor  profundus 
digitorum. 

b.  The  anterior  interosseous  nerve. — By  means  of  this  interos- 
nerve  the  remaining  muscles  of  the  deep  layer  are  supplied,  branch 
with  the  exception  above  specified.  It  accompanies  the 
anterior  interosseous  artery,  and  will  be  dissected  with  that 
vessel. 

c.  The  cutaneous  palmar  branch  arises  at  the  lower  part  of  a cutaneous 
the  forearm ; it  pierces  the  fascia  near  the  annular  ligament,  paim  of 
and  crosses  the  ligament  to  reach  the  palm  of  the  hand.  band. 

The  radial  nerve  is  the  larger  of  the  two  branches  into  Radial  nerve 
which  the  musculo-spiral  divides  in  front  of  the  outer  con- 
dyle of  the  humerus.  This  nerve  is  placed  along  the  outer 
border  of  the  limb,  under  cover  of  the  supinator  longus,  and  tlie  forearra> 
on  the  outer  side  of  the  radial  artery  till  within  three  inches 
of  the  wrist,  where  it  becomes  cutaneous  at  the  posterior 
border  of  the  tendon  of  the  supinator.  On  the  surface  of  the  ends  of  the 
limb  it  divides  into  two  branches,  which  are  distributed  on  hand, 
the  dorsum  of  the  hand,  and  on  the  thumb  and  the  next 
two  fingers  (p.  305).  No  offset  is  furnished  by  the  part  of 
the  nerve  beneath  the  aponeurosis. 

Dissection. — To  examine  the  deep  layer  of  muscles  it  will 
be  necessary  to  draw  well  over  to  the  radial  side  of  the  fore-  layer  of 
arm  the  pronator  teres  and  flexor  sublimis  muscles  ; or  if muscles- 
it  is  thought  necessary,  these  muscles  may  be  divided.  The 
areolar  tissue  is  to  be  taken  from  the  muscular  fibres  ; and 
the  anterior  interosseous  vessels  and  nerve,  which  lie  on  the 
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interosseous  membrane  and  are  concealed  by  tbe  muscles, 
are  to  be  traced  out. 

Deep  layer  of  muscles. — Only  three  muscles  are  pre- 
sent in  the  deep  layer  on  the  front  of  the  forearm.  One  lies 
on  the  ulna,  and  is  the  deep  flexor  of  the  fingers  ; another 
covers  the  radius,  viz.  the  long  flexor  of  the  thumb ; and  the 
third  is  the  pronator  quadratus,  which  is  beneath  the  other 
two  near  the  lower  end  of  the  bones. 

The  flexor  digitorum  profundus  vel  perforans  arises 
from  the  anterior  and  inner  surfaces  of  the  ulna  for  three 
fourths  of  the  length  of  the  bone  ; from  the  inner  half  of  the 
interosseous  ligament  for  the  same  distance  ; and  from  an 
aponeurosis  common  to  this  muscle  and  the  flexor  carpi 
ulnaris.  The  muscle  has  a thick  fleshy  belly,  and  ends  in 
four  tendons,  which  pass  beneath  the  annular  ligament, 
being  still  united  together,  and  are  inserted  into  the  last 
phalanges  of  the  fingers. 

The  cutaneous  surface  of  the  muscle  is  in  contact  with  the 
ulnar  nerve  and  vessels,  with  the  superficial  flexor  of  the 
fingers,  and  with  the  flexor  carpi  ulnaris.  The  deep  surface 
rests  on  the  ulna  and  the  pronator  quadratus  muscle.  The 
outer  border  touches  the  flexor  pollicis  longus  and  the 
anterior  interosseous  vessels  and  nerve  ; and  the  inner  is  con- 
nected by  the  aponeurosis  to  the  posterior  margin  of  the  ulna. 

The  flexor  longus  pollicis  arises  from  the  upper  two 
thirds  of  the  hollowed  anterior  surface  of  the  radius,  as  low 
as  the  pronator  quadratus  ; from  the  outer  part  of  the  in- 
terosseous membrane ; and  by  a round  distinct  slip  from  the 
coronoid  process  of  the  ulna,  internal  to  the  attachment  of 
the  brachialis  anticus.  The  fleshy  fibres  descend  to  a tendon, 
which  is  continued  beneath  the  annular  ligament,  and  is 
inserted  into  the  last  phalanx  of  the  thumb.  On  the  cuta- 
Parts  above  neous  surface  of  the  muscle  is  the  flexor  sublimis,  together 
and  beneath  with  the  radial  vessels  for  a short  distance  inferiorly.  The 
lfc*  muscle  lies  on  the  radius  and  the  pronator  quadratus.  To 

the  inner  side  is  the  flexor  profundus  digitorum. 

Pronator  The  pronator  quadratus  is  a flat  muscle,  and  lies  on  the 
honTower  l°wer  fourth  of  the  bones  of  the  forearm.  The  muscle  arises 
end  of  bones  from  the  anterior  and  inner  surfaces  of  the  ulna,  where  it  is 
somewhat  the  widest,  and  is  inserted  into  the  fore  part  of 
the  radius  for  about  two  inches.  The  anterior  surface  is 
covered  by  the  tendons  of  the  flexor  muscles  of  the  fingers, 
and  by  the  radial  artery  ; and  the  posterior  surface  rests  on 
the  radius  and  ulna  with  the  intervening  membrane,  and  on 
the  interosseous  vessels  and  nerve. 
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The  anterior  interosseous  artery  (p.  313)  is  continued  on  the 
front  of  the  interosseous  membrane,  between  or  in  the  fibres 
of  the  deep  flexor  muscles,  till  it  reaches  the  aperture  below 
the  membrane.  At  that  spot  the  artery  turns  from  the 
front  to  the  back  of  the  limb,  and  descends  to  the  posterior 
surface  of  the  carpus,  where  it  ends  by  anastomosing  with 
the  posterior  interosseous  and  carpal  arteries. 

Branches. — Numerous  offsets  are  given  to  the  contiguous 
muscles. 

One  long  branch,  median , accompanies  the  median  nerve, 
supplying  it,  and  either  ends  in  the  flexor  sublimis,  or  extends 
beneath  the  annular  ligament  to  the  hand. 

About  the  middle  of  the  forearm  two  nutrient  vessels  of 
the  bones  arise  from  the  artery. 

Where  it  is  about  to  turn  backwards,  it  furnishes  twigs 
to  the  pronator  quadratus,  and  one  branch  is  continued 
beneath  the  muscle  to  anastomose  with  the  anterior  carpal 
arteries. 

The  anterior  interosseous  nerve  is  derived  from  the  median 
(p.  315),  and  accompanies  the  artery  of  the  same  name  to 
the  pronator  quadratus  muscle,  on  the  under  surface  of  which 
it  ends.  Some  lateral  branches  are  distributed  by  it  to  the 
deep  flexor  muscles. 
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Dissection. — Without  any  change  in  the  position  of  the  Dissection, 
hand,  the  skin  is  to  be  reflected  from  the  palm  by  means  of 
two  incisions.  One  is  to  be  carried  along  the  centre  of  the  geek  the 
hand  from  the  wrist  to  the  fingers  ; and  the  other  is  to  be  cutaneous 
made  from  side  to  side,  at  the  termination  of  the  first.  In  nerves' 
raising  the  inner  flap,  the  small  palmaris  brevis  muscle  will 
be  recognised  at  the  inner  margin  of  the  hand,  near  the 
wrist.  In  the  fat  the  ramifications  of  the  small  branches 
(palmar)  of  the  median  and  ulnar  nerves  are  to  be  sought. 

The  student  should  remove  the  fat  from  the  palmaris  Define  the 
muscle,  and  from  the  strong  palmar  fascia  in  the  centre  of  ^“aar 
the  hand  ; and  he  should  be  careful  not  to  destroy  a thin 
transverse  band  of  tissue  (transverse  ligament),  which  lies 
across  the  roots  of  the  fingers.  When  cleaning  the  fat  from 
the  palmar  fascia  he  will  recognise  the  digital  vessels  and 
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nerves,  and  must  be  especially  careful  of  two, — viz.,  those 
of  the  inner  side  of  the  little  finger  and  outer  side  of  the 
index  finger,  which  appear  farther  back  than  the  rest,  and 
are  most  likely  to  be  injured. 

Lastly,  the  skin  and  the  fat  may  be  reflected  from  the 
thumb  and  the  fingers  by  an  incision  along  each,  so  that  the 
sheaths  of  the  tendons  with  the  collateral  vessels  and  nerves 
may  be  laid  bare. 

Cutaneous  palmar  nerves.  — Some  unnamed  twigs  are  fur- 
nished to  the  integument  from  both  the  median  and  ulnar 
nerves  in  the  hand ; and  two  named  cutaneous  nerves  ramify 
in  the  palm. 

a.  One  is  an  offset  of  the  median  nerve  (p.  315),  and 
crosses  the  annular  ligament : it  extends  to  about  the  middle 
of  the  palm,  and  is  connected  with  the  palmar  branch  of  the 
ulnar  nerve.  A few  filaments  of  this  nerve  are  furnished 
to  the  ball  of  the  thumb. 

b.  The  other  palmar  branch  is  derived  from  the  ulnar 
nerve  (p.  314)  ; it  has  been  traced  already  on  the  ulnar 
artery  to  the  hand,  and  its  distribution  in  the  palm  may  be 
now  observed. 

The  palmaris  brevis  (fig.  45, 10)  is  a small  subcutaneous 
muscle,  about  an  inch  and  a half  wide,  whose  fibres  are 
collected  into  separate  bundles.  It  is  attached  on  the  outer 
side  to  the  palmar  aponeurosis,  and  its  fibres  are  directed 
inwards  to  join  the  skin  at  the  inner  border  of  the  hand. 
This  muscle  lies  over  the  ulnar  artery  and  nerve.  After  it 
has  been  examined  it  may  be  thrown  inwards. 

The  palmar  fascia  or  aponeurosis  consists  of  a central  and 
two  lateral  parts  ; but  the  lateral,  which  cover  the  muscles 
of  the  thumb  and  little  finger,  are  so  thin  as  not  to  require 
a separate  notice. 

The  central  part  is  a strong,  white,  shining  layer,  which  is 
pointed  at  the  wrist ; but  it  is  expanded  towards  the  fingers, 
where  it  covers  nearly  the  width  of  the  hand.  Posteriorly 
the  fascia  receives  the  tendon  of  the  palmaris  longus,  and  is 
connected  to  the  annular  ligament ; and  anteriorly  it  ends  in 
four  processes,  which  are  continued  forwards,  one  for  each 
finger,  and  form  part  of  the  sheaths  of  the  tendons.  At  the 
point  of  separation  of  the  processes  one  from  another  some 
transverse  fibres  are  placed,  which  arch  over  the  lumbricalis 
muscle  and  the  digital  artery  and  nerve  that  appear  at  this 
spot.  From  the  four  pieces  into  which  the  fascia  divides, 
a few  superficial  longitudinal  fibres  are  prolonged  to  the 
integument  near  the  cleft  of  the  fingers. 
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Dissection. — To  follow  one  of  the  processes  of  the  fascia  Dissection, 
to  its  termination,  the  superficial  fibres  must  be  first  re- 
moved, and  it  must  be  then  divided  longitudinally  by  insert- 
ing the  knife  beneath  it  opposite  the  head  of  the  metacarpal 
bone. 

Ending  of  the  processes. — The  process  of  the  fascia  may  Deep  ending 
be  seen  to  send  downwards  an  offset  on  each  side  of  the  nf  -fciama 
tendons,  which  is  fixed  to  the  ligament 
connecting  together  the  ends  of  the  meta- 
carpal bones,  and  to  the  borders  of  the 
metacarpal  bone  for  a short  distance.  The 
same  disposition  exists  in  each  of  the  pro- 
cesses. 

The  transverse  ligament  of  the  fingers  is 
a thin  fibrous  band,  which  stretches  across 
the  roots  of  the  fingers,  and  is  contained 
in  the  fold  of  skin  forming  the  rudiment 
of  a web  between  them.  Beneath  it  the 
digital  nerves  and  vessels  are  continued 
onwards  to  their  terminations. 

Sheath  of  the  flexor  tendons  (fig.  46). — 

Along  each  finger  the  flexor  tendons  are 
retained  in  position  against  the  phalanges 
by  a fibrous  sheath.  Opposite  the  middle 
of  each  of  the  two  nearest  phalanges  the 
sheath  is  formed  by  a strong  fibrous  band 
(ligament um  vaginale),  which  is  almost 
tendinous  in  consistence  ; but  opposite 
the  joints  of  the  fingers  it  consists  of 
scattered  and  oblique  fibres  that  form  a 
thin  membrane.  If  the  sheath  be  opened 
it  will  be  found  to  be  lined  by  a synovial 
membrane,  which  lubricates  the  tendons, 
and  forms  long  and  slender  vascular  folds 
(vincula  vasculosa)  between  them  and  the 
bones. 

Dissection. — The  palmar  fascia,  and  the  thinner  parts  of  Dissection, 
the  tendinous  sheaths  opposite  the  joints  of  the  fingers,  may 
be  taken  away.  On  the  removal  of  the  fascia  the  palmar  arch 
of  the  ulnar  artery  and  the  median  and  ulnar  nerves  become 
apparent. 

* The  flexor  and  extensor  tendons  of  the  finger  with  accessory 
muscles.  2.  Flexor  sublimis  tendon.  3.  Flexor  profundus  tendon. 

4.  Extensor  digitorum  tendon.  5.  Lumbricalis  muscle . 6.  Interosseous 
muscle. 
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and 


Superficial  Palmar  Part  of  the  Ulnar  Artery. — In  the  palm  of 

palmar  arch,  hand  the  ulnar  artery  is  directed  outwards  towards  the 

muscles  of  the  thumb,  where  it  communicates  with  two  off- 
sets of  the  radial  artery,  viz.,  the  superficial  volar  branch, 
and  the  branch  to  the  radial  side  of  the  fore  finger.  The 
curved  part  of  the  artery,  which  lies  across  the  hand,  is 
named  the  superficial  palmar  arch  (fig.  45, n). — Its  convexity 
is  turned  towards  the  fingers,  and  its  position  in  the  palm 
would  be  marked  nearly  by  a line  across  the  hand  from  the 
connections,  cleft  of  the  thumb.  The  arch  is  comparatively  superficial ; 

it  is  covered  in  greater  part  only  by  the  integuments  and 
the  palmar  fascia,  but  at  the  inner  border  of  the  hand  the 
palmaris  brevis  muscle  lies  over  it.  Beneath  it  are  the 
flexor  tendons  and  the  branches  of  the  ulnar  and  median 
nerves. 

Branches. — From  the  convexity  of  the  arch  proceed  the 
digital  arteries,  and  from  the  concavity  some  small  offsets 
to  the  palm  of  the  hand.  A small  branch  (profunda)  arises 
as  soon  as  the  artery  enters  the  hand. 

a.  The  deep  or  communicating  branch  (profunda)  is  small 
in  size,  and  passes  downwards  with  a branch  of  the  ulnar 
nerve  between  the  abductor  and  short  flexor  muscles  of  the 
little  finger,  to  inosculate  with  the  deep  palmar  arch  of  the 
radial  artery. 

b.  The  digital  branches  are  four  in  number,  and  supply 
both  sides  of  the  three  inner  fingers  and  one  side  of  the 
index  finger.  The  branch  to  the  inner  side  of  the  hand  and 
the  little  finger  is  undivided  in  its  course  ; but  the  others 
corresponding  with  the  three  inner  interosseous  spaces,  bifur- 
cate anteriorly  to  supply  the  contiguous  sides  of  the  above- 
said  digits.  In  the  hand  these  branches  are  accompanied  by 
the  digital  nerves,  which  they  sometimes  pierce. 

Near  the  root  of  the  fingers  each  receives  a communi- 
cating branch  from  an  offset  of  the  deep  arch ; but  the  artery 
for  the  inner  side  of  the  little  finger  has  its  communicating 
branch  with  the  deep  arch  about  the  middle  of  the  hand. 

From  the  point  of  bifurcation  the  branches  extend  along 
the  sides  of  the  fingers,  accompanied  by  the  digital  nerves  ; 
and  on  the  last  phalanx  the  vessels  of  opposite  sides  unite  in 
an  arch,  from  whose  convexity  offsets  proceed  to  supply  the 
ball  of  the  finger,  as  well  as  the  pulp  beneath  the  nail. 
Collateral  branches  are  furnished  to  the  finger  and  the  sheath 
of  the  tendons  ; and  small  twigs  are  supplied  to  the  pha- 
langeal articulations  from  small  arterial  arches  on  the  bones 
— an  arch  being  close  behind  each  joint. 
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Palmar  Part  of  the  Ulnar  Nerve. — The  ulnar  nerve  Ulnar  nerve 
divides  on  the  annular  ligament  or  near  it.  into  a superficial 111  e au 
and  a deep  branch  ; these  are  distributed  to  one  finger  and 
a half,  and  to  some  of  the  muscles  of  the  hand. 

The  deep  branch  accompanies  the  profunda  artery  to  the  has  a deep 
muscles,  and  will  be  subsequently  dissected  with  that  vessel.  and 

The  superficial  branch  furnishes  an  offset  to  the  palmaris  superficial 
brevis  muscle,  and  some  filaments  to  the  integument  of  the  part 
inner  part  of  the  hand,  and  then  ends  in  two  digital  nerves 
for  the  supply  of  both  sides  of  the  little  finger  and  half  the 
next : — 

Digital  nerves. — The  more  internal  nerve  is  undivided,  The  last 
like  the  corresponding  artery.  The  other  is  directed  to  the  digital1  W° 
cleft  between  the  ring  and  little  fingers,  and  bifurcates  for  f0err^Ie 
the  supply  of  their  opposed  sides  : in  the  palm  of  the  hand  finger  and 
this  last  branch  is  connected  with  an  offset  from  the  median.  hal£  next* 
nerve. 

Along  the  sides  of  the  fingers  the  digital  branches  have 
the  same  arrangement  as  those  of  the  median  nerve. 

Palmar  Part  of  the  Median  Nerve. — As  soon  as  the  Median 
median  nerve  issues  from  beneath  the  annular  ligament  into  hand  sup-^ 
the  palm  of  the  hand,  it  becomes  enlarged  and  somewhat  piies  mus- 
flattened,  and  divides  into  two  nearly  equal  parts  for  the  fingers, 
supply  of  digital  nerves  to  the  thumb  and  the  remaining 
two  fingers  and  a half.  The  more  external  of  the  two  por- 
tions furnishes  likewise  a small  muscular  branch  to  the  ball 
of  the  thumb.  The  trunk  of  the  nerve  and  its  branches  are 
covered  by  the  palmar  fascia  ; and  beneath  them  are  the 
tendons  of  the  flexor  muscles. 

a.  The  branch  to  the  muscles  of  the  thumb  supplies  the  outer  Branch  to 
half  of  the  short  flexor,  and  ends  in  the  abductor  and  oppo-  the  muscles, 
nens  pollicis  muscles. 

b.  The  digital  nerves  are  five  in  number.  Three  of  them,  Digital 
which  are  distributed  to  the  sides  of  the  thumb  and  the  five^and10 
radial  side  of  the  fore  finger,  are  undivided,  and  are  fur-  aTld 
nished  by  the  external  of  the  two  pieces  into  which  the  two  fingers 
trunk  of  the  median  divides.  The  other  two  spring  from  the  and  a talf- 
inner  piece  of  the  nerve,  and  are  bifurcated  to  supply  the 
opposed  sides  of  the  middle  and  fore,  and  the  middle  and 

ring  fingers. 

The  first  two  nerves  belong  to  the  thumb,  one  being  on  First  two, 
each  side,  and  the  most  external  communicates  with  branches 
of  the  radial  nerve. 

The  third  is  directed  to  the  radial  side  of  the  index  finger,  tWrd» 
and  gives  a branch  to  the  most  external  lumbrical  muscle. 

T 
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fourth,  The  fourth  furnishes  a nerve  to  the  second  lumbrical 

muscle,  and  divides  to  supply  the  contiguous  sides  of  the 
fore  and  middle  fingers. 

The  fifth , like  the  fourth,  is  distributed  by  two  branches 
to  the  opposed  sides  of  the  middle  and  ring  fingers  : it  is 
joined  by  a branch  from  the  ulnar  nerve. 

Termination  The  nerves  on  the  fingers. — On  the  sides  of  the  fingers  the 
nerves  are  superficial  to  the  arteries,  and  reach  to  the  last 
phalanx,  where  they  end  in  filaments  for  the  ball  at  the  tip 
of  the  finger,  and  for  the  pulp  beneath  the  nail.  In  their 
course  forwards,  the  nerves  supply  chiefly  tegumentary 
branches  : one  of  these  is  directed  backwards  by  the  side 
of  the  metacarpal  phalanx,  and  after  uniting  with  the  digital 
nerve  on  the  back  of  the  finger  (p.  306),  is  continued  to 
the  dorsum  of  the  last  phalanx. 

j Dissection. — The  tendons  of  the  flexor  muscles  may  be 
followed  next  to  their  termination.  To  expose  them  the 
ulnar  artery  should  be  cut  through  below  the  origin  of  the 
profunda  branch  ; and  the  small  superficial  volar  branch  (of 
radial ) having  been  divided,  the  palmar  arch  is  to  be  thrown 
forwards  to  the  fingers.  The  ulnar  and  median  nerves  are 
then  to  be  cut  below  the  annular  ligament,  and  turned  for- 
wards. A longitudinal  incision  is  to  be  made  through  the 
centre  of  the  annular  ligament,  without  injuring  the  small 
muscles  that  arise  from  it,  and  the  pieces  of  the  ligament  are 
to  be  thrown  to  the  sides.  Finally  the  sheaths  of  the  fingers 
may  be  opened  for  the  purpose  of  observing  the  insertion  of 
the  tendons. 

Flexor  tendons. — Beneath  the  annular  ligament  the 
tendons  of  the  deep  and  superficial  flexors  are  surrounded 
by  a large  and  loose  synovial  membrane,  which  projects 
upwards  into  the  forearm  and  downwards  into  the  hand, 
and  sends  an  offset  into  the  digital  sheath  of  both  the 
thumb  and  the  little  finger.*  In  the  hand  the  tendons  of  the 
deep  flexor  give  attachment  to  the  small  lumbrical  muscles. 

Tendons  of  the  flexor  sublimis. — The  tendons  of  the  flexor 
sublimis  are  superficial  to  those  of  the  deep  flexor  beneath 
the  ligament  ; and  the  four  tendons  are  nearly  on  the  same 
level,  instead  of  being  arranged  in  pairs  as  in  the  forearm, 
in  the  hand.  After  crossing  the  palm  of  the  hand,  they  enter  the  sheaths 
Insertion.  of  the  fingers  (fig.  46, 2),  and  are  inserted  by  two  processes 
into  the  margins  of  the  middle  phalanx,  about  the  centre. 
When  first  entering  the  digital  sheath,  the  tendon  of  the 


Synovial  sac 

surrounds 

tendons. 


Tendons  of 
superficial 
flexor 


* Theile  refers  the  notice  of  this  fact  to  M.  Maslieurat-Lagemard,  in 
No.  18  of  the  “Gazette  Medicale”  for  1839. 
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flexor  sublimis  conceals  that  of  the  flexor  profundus  ; but  Are  slit  for 
near  the  front  of  the  first  phalanx  it  is  slit  for  the  passage  of  flexor.^ 
the  tendon  of  the  latter  muscle. 

Dissection. — To  see  the  tendons  of  the  deep  flexor  and  the  Dissection, 
lumbrical  muscles,  the  flexor  sublimis  must  be  cut  through 
above  the  wrist,  and  thrown  towards  the  fingers.  Some 
areolar  tissue  must  be  taken  away. 

Tendons  of  the  flexor  profundus. — At  the  lower  border  of  Tendons 
the  annular  ligament  the  tendinous  mass  of  the  flexor  pro-  flexorP 
fundus  is  divided  into  four  pieces  ; whilst  in  the  forearm 
only  the  tendon  of  the  fore  finger  is  distinct  from  the  rest. 

From  the  ligament  the  four  tendons  are  directed  through  the  cross  the 
hand  to  the  fingers.  At  the  root  of  the  fingers  each  enters  hand 
the  digital  sheath  with  a tendon  of  the  flexor  sublimis 
(fig.  46, 3),  and  having  passed  through  that  tendon,  is  inserted  to  their 
into  the  base  of  the  last  phalanx.  insertion. 

Between  both  flexor  tendons  and  the  bones  are  small  Short  folds 
membranous  folds  (ligamenta  brevia),  one  for  each.  By  flexor^en- 
means  of  this  fold  each  tendon  is  connected  with  the  fore  dons- 
part  of  the  phalanx,  and  the  capsule  of  the  joint,  imme- 
diately behind  the  bone  into  which  it  is  inserted.* 

The  lumbricales  muscles  (fig.  46, 5)  are  four  small  fleshy  Lumbrical 
slips  that  are  connected  with  the  tendons  of  the  deep  flexor.  StachedTo 
They  arise  from  the  side  of  the  tendons  near  the  annular  deep flexor’ 
ligament,  and  are  directed  to  the  radial  side  of  the  fingers, 
one  for  each,  to  be  inserted  into  an  aponeurotic  expansion  on 
the  dorsal  aspect  of  the  first  or  metacarpal  phalanx.  These  and  first 
muscles  are  concealed  for  * the  most  part  by  the  tendons  and  phalaux* 
vessels  that  have  been  removed  ; but  they  are  subcutaneous  Difference  in 
for  a short  distance  in  the  hand  between  the  processes  of  the  011gin* 
palmar  fascia.  The  outer  two  arise  from  single  tendons,  but 
each  of  the  others  is  connected  with  two  tendons. 

Tendon  of  the  flexor  pollicis  longus. — Beneath  the  annular  Tendon  of 
ligament  this  tendon  is  external  to  the  flexor  profundus  ; it  ofitbumb,1 
then  turns  outwards  between  the  heads  of  the  flexor  brevis 
pollicis,  and  is  inserted  into  the  last  phalanx  of  the  thumb,  to  its  inser- 
The  common  synovial  membrane  surrounds  it  beneath  the  tlon‘ 
annular  ligament,  and  sends  a prolongation,  as  before  said, 
into  its  digital  sheath. 

* In  the  ligament  to  the  long  flexor  tendon  Mr.  Marshall  finds  two 
thin  bands  of  elastic  tissue,  which  he  names  the  vincula  subflava.  He 
assigns  to  those  bands  the  office  of  drawing  down  the  long  tendons  after 
bending  of  the  fingers.  — “ On  certain  Elastic  Structures  connected  with 
the  Deep  Flexor  Tendons  of  the  Fingers  and  Toes.”  By  John  Marshall, 

F.R.C.S. — Med.-Chir,  Review,  Jan.  1853. 
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Dissection. — The  deep  palmar  arch  of  the  radial  artery  and 
the  interossei  muscles  will  come  into  view  if  the  flexor  pro- 
fundus is  cut  above  the  wrist,  and  thrown  with  the  lumbricales 
muscles  towards  the  fingers  ; but  in  raising  the  tendons  the 
student  should  endeavour  to  preserve  two  small  nerves  that 
enter  the  two  inner  lumbrical  muscles. 

The  dissection  of  the  short  muscles  of  the  ball  of  the  thumb 
and  the  little  finger  is  next  to  be  prepared.  Some  care  is 
necessary  to  make  a satisfactory  separation  of  the  different 
small  muscles  of  the  thumb  : those  of  the  little  finger  are 
more  easily  defined. 

Shout  muscles  of  the  thumb. — These  are  four  in  num- 
ber, and  are  named  from  their  action  on  the  thumb.  The 
most  superficial  is  the  abductor  pollicis  ; beneath  it  is  the 
opponens  pollicis,  which  will  be  recognised  by  its  attachment 
to  the  whole  length  of  the  metacarpal  bone.  To  the  inner 
side  of  the  last  is  the  short  flexor.  And  the  wide  muscle 
coming  from  the  third  metacarpal  bone  is  the  adductor  of 
the  thumb. 

The  abductor  pollicis  is  thin,  about  an  inch  wide,  and 
is  superficial  to  the  rest.  It  arises  from  the  upper  part  of 
the  annular  ligament  at  the  radial  side,  and  from  the  ridge 
of  the  os  trapezium ; and  is  inserted  into  the  base  of  the  first 
phalanx  of  the  thumb.  The  muscle  is  subcutaneous,  and 
rests  on  the  opponens  pollicis  : it  is  connected  oftentimes  at 
its  origin  with  a slip  from  the  tendon  of  the  extensor  ossis 
metacarpi  pollicis. 

Dissection. — The  opponens  pollicis  will  be  seen  on  cutting 
through  the  abductor.  To  separate  the  muscle  from  the 
short  flexor  on  the  inner  side,  the  student  should  begin  near 
the  farther  end  of  the  metacarpal  bone,  where  there  is  usually 
a slight  interval. 

The  opponens  pollicis  arises  from  the  lower  part  of  the 
annular  ligament  beneath  the  preceding,  and  from  the  os 
trapezium  and  its  ridge  ; it  is  inserted  into  the  front  and 
outer  border  of  the  metacarpal  bone  for  the  whole  length. 
This  muscle  is  partly  concealed  by  the  preceding,  though  it 
is  larger  and  projects  on  each  side.  Along  its  inner  border 
is  the  flexor  brevis  pollicis.  An  insertion  into  the  external 
sesamoid  bone  is  described  by  M.  Theile. 

The  flexor  brevis  pollicis  is  the  largest  of  the  short 
muscles  of  the  thumb  : it  consists  of  two  pieces  (inner  and 
outer)  at  the  insertion,  but  these  are  partly  united  at  the 
origin. 

The  outer  head , the  smallest,  arises  partly  beneath  the 
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opponent  from  about  the  outer  two  thirds  of  the  annular 
ligament,  at  the  lowest  part,  and  from  the  os  magnum. 

The  inner  head  has  a wide  origin  from  the  os  trapezoides  inner  head, 
and  os  magnum,  from  the  sheath  of  the  flexor  carpi  radialis, 
and  from  the  bases  of  the  second  and  third  metacarpal  bones. 

The  heads  are  soon  blended  in  one  mass  ; and  this  is  j^Jedby 
inserted  by  two  parts  into  the  sides  of  the  base  of  the  first  two  parts, 
phalanx  of  the  thumb, — the  inner  piece  being  united  with 
the  adductor,  and  the  outer  with  the  abductor  pollicis.  A 
sesamoid  bone  is  connected  with  each  lateral  piece  at  its  in- 
sertion. The  tendon  of  the  long  flexor  lies  on  this  muscle,  it  is  deep  in 
and  afterwards  occupies  the  interval  between  the  processes  the  haud' 
of  insertion  ; and  the  deep  palmar  arch  of  the  radial  artery 
comes  from  beneath  the  inner  head. 

The  adductor  pollicis  is  pointed  at  the  thumb,  and  wide  Adductor 
at  the  opposite  end.  Its  origin  is  fixed  to  the  anterior  or  from  third 
lower  two  thirds  of  the  metacarpal  bone  of  the  middle  finger,  metacarpal 
on  the  palmar  aspect  ; and  its  insertion  is  attached,  with 
that  of  the  short  flexor,  to  the  inner  side  of  the  first  phalanx  joinsshort 
of  the  thumb.  The  cutaneous  surface  is  in  contact  with  the  flexor, 
tendons  of  the  flexor  profundus  and  their  lumbrical  muscles  ; 
and  the  deep  surface  lies  over  (in  this  position)  the  abductor 
indicis  in  the  first  interosseous  space,  and  the  second  and 
third  metacarpal  bones  and  the  intervening  muscles. 

Short  Muscles  of  the  Little  Finger. — There  are  com-  Two  or  three 
monly  two  muscles  in  the  ball  of  the  little  finger, — an  ab-  j^tiefinger 
ductor  and  an  adductor.  Sometimes  there  is  a short  flexor 
muscle  between  the  other  two. 

The  ABDUCTOR  MINIMI  DIGITI  is  the  most  internal  of  the  Abductor 
short  muscles.  It  arises  from  the  pisiform  bone  and  the 
tendon  of  the  flexor  carpi  ulnaris,  and  is  inserted  into  the  js  the  most 
ulnar  side  of  the  base  of  the  first  phalanx  of  the  little  finger  ; internal, 
an  offset  is  sent  from  it  to  the  extensor  tendon  on  the  back 
of  the  phalanx.  The  palmaris  brevis  partly  conceals  the 
muscle. 

The  FLEXOR  BREVIS  MINIMI  DIGITI  appears  to  be  a part  Flexor 
of  the  abductor.  Placed  at  the  radial  border  of  the  pre-  oftgnabsent 
ceding  muscle,  it  takes  origin  from  the  tip  of  the  process  of 
the  unciform  bone,  and  slightly  from  the  annular  ligament ; Is  on  the 
it  is  inserted  with  the  abductor  into  the  first  phalanx.  It  Receding.  °f 
lies  on  the  adductor : and  near  its  origin  it  is  separated  from 
the  abductor  muscle  by  the  deep  branches  of  the  ulnar  artery 
and  nerve. 

The  adductor  vel  opponens  minimi  digiti  resembles  the  Opponens 
opponens  pollicis  in  being  attached  to  the  body  of  the  meta- 
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carpal  bone.  Its  origin  is  from  the  process  of  the  unciform  bone, 
and  from  the  lower  part  of  the  annular  ligament : its  insertion 
is  fixed  into  the  ulnar  margin  of  the  metacarpal  bone  of  the 
little  finger.  The  adductor  is  partly  overlaid  by  the  preceding 
muscles  ; and  beneath  it  the  deep  branches  of  the  ulnar 
artery  and  nerve  pass. 

Dissection . — The  radial  artery  comes  into  the  palm  of  the 
hand  between  the  first  two  metacarpal  bones  ; and  to  lay 
bare  the  vessel,  it  will  be  requisite  to  detach  the  inner  head 
of  the  flexor  brevis  pollicis  at  the  origin.  The  deep  palmar 
arch,  and  the  branch  of  the  ulnar  nerve  that  accompanies  it, 
together  with  their  offsets,  are  to  be  dissected  out.  A fascia, 
which  covers  the  interossei  muscles,  is  to  be  removed,  when 
the  dissector  has  observed  its  connection  with  the  transverse 
ligament  uniting  the  heads  of  the  metacarpal  bones. 

Radial  Artery  in  the  Hand. — The  radial  artery  enters 
the  palm  of  the  hand  at  the  first  interosseous  space,  between 
the  heads  of  the  abductor  indicis  muscle  : and  after  furnishing 
one  branch  to  the  thumb,  and  another  to  the  index  finger, 
turns  across  the  hand  towards  the  ulnar  side,  and  forms  thus 
the  deep  arch. 

The  deep  palmar  arch  extends  from  the  interosseous  space, 
to  the  base  of  the  metacarpal  bone  of  the  little  finger,  where 
it  joins  the  communicating  branch  (profunda)  and  the  digital 
branch  to  the  little  finger  from  the  ulnar  artery.  Its  con- 
vexity, which  is  but  slight,  is  directed  forwards,  and  its 
position  is  more  posterior,  or  nearer  the  carpal  bones,  than 
that  of  the  superficial  arch.  The  arch  has  a deep  posi- 
tion in  the  hand,  and  lies  on  the  metacarpal  bones  and 
and  beneath  the  interossei  muscles.  It  is  covered  by  the  long  flexor 
tendons,  and  in  part  by  the  inner  head  of  the  flexor  brevis 
pollicis.  The  branches  of  the  deep  palmar  arch  are  the 
following  : — 

a.  Recurrent  branches  pass  from  the  concavity  of  the  arch 
to  the  front  of  the  carpus  ; these  supply  the  bones,  and  anas- 
tomose with  the  other  carpal  arteries. 

b.  Three  perforating  arteries  pierce  the  interossei  muscles, 
and  communicate  with  the  interosseous  arteries  on  the  back 
of  the  hand. 

c.  Usually  there  are  three  palmar  interosseous  arteries , which 
occupy  the  three  inner  metacarpal  spaces,  and  terminate 
by  joining  the  digital  branches  of  the  superficial  palmar 
arch  at  the  clefts  of  the  fingers  : these  branches  supply  the 
interosseous  muscles,  and  vary  much  in  their  size  and  dis- 
tribution. 
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Branches  of  the  radial  artery.  — As  soon  as  the  radial  of 

artery  enters  the  hand,  it  gives  off  the  large  artery  of  the  radial, 
thumb,  and  the  digital  branch  of  the  index  finger  : — 

1.  The  large  artery  of  the  thumb  (art.  princeps  pollicis)  runs  Digital 
along  the  first  metacarpal  bone,  between  the  abductor  indicis  th^thumb. 
and  the  flexor  brevis  pollicis,  to  reach  the  interval  between 

the  heads  of  the  last  muscle,  where  it  divides  into  the  two 
collateral  branches  of  the  thumb  : these  are  distributed  like 
the  arteries  of  the  superficial  arch. 

2.  The  digital  branch  of  the  index  finger  (art.  radialis  Digital 
indicis)  is  directed  over  the  abductor  indicis,  and  beneath  foreto^er!6 
the  short  flexor  and  the  adductor  pollicis,  to  the  radial  side 

of  the  fore  finger.  At  the  free  or  anterior  border  of  the 
abductor  indicis  this  branch  is  connected  by  an  offset  with 
the  superficial  palmar  arch  ; and  at  the  end  of  the  finger  it 
unites  with  the  digital  branch  furnished  to  the  opposite  side 
by  the  ulnar  artery. 

The  deep  branch  of  the  ulnar  nerve  accompanies  the  deep  Deep  branch 
palmar  arch  of  the  radial  artery  as  far  as  the  muscles  of  the  ^erve^ 
thumb,  and  terminates  in  branches  to  the  adductor  pollicis, 
the  inner  head  of  the  short  flexor,  and  the  abductor  indicis. 

Branches. — Near  its  origin  the  nerve  furnishes  branches  Muscular  off- 
to  the  muscles  of  the  little  finger.  In  the  palm  it  gives  ansets‘ 
offset  to  each  palmar  and  dorsal  interosseous  muscle,  and  to 
each  of  the  inner  two  lumbrical  muscles,  besides  the  terminal 
branches  to  the  muscles  before  mentioned. 

The  transverse  metacarpal  ligament  connects  together  the  Ligament  of 
heads  of  the  xnetarcarpal  bones.  Its  cutaneous  surface  is  metacarpal 
hollowed  where  the  flexor  tendons  cross  it  ; and  beneath  it  bones, 
the  interossei  muscles  pass  to  their  insertion.  To  the  poste- 
rior border  the  fascia  covering  the  interossei  muscles  is  united. 

This  ligament  should  be  taken  away  to  see  the  interossei 
muscles. 

The  interossei  muscles  are  so  named  from  their  position  Seven  intcr- 
between  the  metacarpal  bones,  and  are  seven  in  number.  mus' 
Two  muscles  occupy  each  space,  except  in  the  first  where 
there  is  only  one,  and  they  are  inserted  into  the  first  phalanx 
of  the  fingers.  They  are  divided  into  palmar  and  dorsal  divided  into 
interossei ; but  all  the  small  muscles  are  evident  in  the  palm  aud 

of  the  hand,  though  some  project  more  than  the  others. 

The  palmar  muscles  (fig.  47)  are  three  in  number,  and  are  Number  and 
smaller  than  the  dorsal  set,  although  they  are  most  promi-  °^^rof 
nent  in  the  palm  of  the  hand.  Undivided  at  the  posterior  P 
part,  they  arise  from  the  palmar  surface  of  the  metacarpal 
bones  of  the  fingers  on  which  they  act,  viz.  those  of  the  fore, 
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ring,  and  little  fingers  ; and  they  are  inserted  into  the  ulnar 
side  of  the  fore,  and  the  radial  side  of  the  other  two  digits 
(supposing  the  hand  supine)  : 
their  attachments  may  be  kept 
in  mind  by  considering  them  ad- 
ductors of  the  fingers  before 
mentioned  to  the  middle  line  of 
the  second. 

The  dorsal  inter ossei  (fig.  48) 
extend  farther  back  than  the 
palmar  set,  and  arise  by  a two- 
fold attachment  to  the  lateral 
surfaces  of  the  metacarpal  bones 
between  which  they  lie.  The 
dorsal  muscles  are  thus  allotted 
to  the  digits  : — two  belong  to 
the  middle  finger,  one  is  con- 
nected with  the  radial  side  of 
the  fore,  and  one  with  the  ulnar 
side  of  the  ring  finger.  They 
may  be  considered  abductors  from  the  middle  line  of  the 
second  finger  : thus  the  muscles  attached  to  the  fore  and 
ring  fingers  will  draw  those  digits 
from  the  middle  one  ; and  the 
two  muscles  of  the  middle  finger 
will  carry  this  digit  to  the  right 
and  left  of  a line  passing  through 
its  centre.  The  first  or  external 
muscle  of  this  set  is  noticed 
separately  below  under  the  name 
abductor  indicis. 

Both  sets  of  muscles  have  a 
similar  termination  (fig.  46,  f))  : 

— the  fibres  end  in  a tendon, 
which  is  inserted  into  the  side  of 
the  first  or  metacarpal  phalanx, 
and  sends  an  expansion  to  join 
the  aponeurotic  covering  on  the 
dorsum  of  the  bone. 

The  abductor  indicis , or  the 
first  dorsal  interosseous  muscle,  arises  from  nearly  the  whole 


Fig.  48.+ 


* The  three  palmar  interosseous  muscles  : they  are  named  nume- 
rically from  the  outer  side. 

+ Dorsal  interosseous  muscles  of  the  hand,  which  are  numbered, 
like  the  palmar  set,  from  the  outer  to  the  inner  side. 
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of  the  metacarpal  bone  of  the  index  finger,  and  from  the 

upper  half  of  that  of  the  thumb  ; and  it  is  inserted  into  the 

radial  side  of  the  first  phalanx  of  the  fore  finger.  By  the 

palmar  surface  the  muscle  is  in  contact  with  the  adductor 

and  flexor  brevis  pollicis  ; and  by  the  opposite  surface  it  is  is  perforated 

subcutaneous.  The  radial  artery  perforates  it  to  enter  the  artery.1 

palm. 

Dissection. — The  attachments  of  the  annular  ligament  to  Dissection, 
the  carpal  bones  on  each  side  may  be  next  dissected  out. 

To  define  the  ligament  the  small  muscles  of  the  thumb  and 
little  finger  must  be  taken  from  it.  Before  reading  the 
description  of  this  band,  the  ends  of  the  cut  ligament  should 
be  placed  in  apposition. 

The  anterior  annular  ligament  is  a firm  ligamentous  band  Annular 
which  arches  over  and  binds  down  the  flexor  tendons  of  the  fr5n?of t °f 
fingers.  It  is  attached  externally  to  the  front  of  the  os  wrist, 
scaphoides,  and  to  the  fore  and  inner  part,  as  well  as  the 
ridge  of  the  os  trapezium  ; and  internally  to  the  unciform 
and  pisiform  bones.  By  its  upper  border  it  is  connected 
with  the  aponeurosis  of  the  forearm  ; and  by  its  anterior 
surface  it  joins  the  palmar  fascia.  On  the  cutaneous  surface 
lie  the  palmaris  longus  and  the  ulnar  artery  and  nerve. 

Dissection. — Mext  follow  the  tendon  of  the  flexor  carpi  Dissection, 
radialis  to  its  insertion,  and  dissect  out  more  fully  the 
attachment  of  the  biceps  and  brachialis  anticus  muscles  to 
the  bones  of  the  forearm. 

The  tendon  of  the  flexor  carpi  radialis , in  passing  from  insertion  of 
the  forearm  to  the  hand,  lies  in  the  groove  in  the  os  trape-  ^ee^nc°Jpi 
zium  between  the  attachments  of  the  annular  ligament  to  the  radialis. 
bone,  but  outside  the  arch  of  that  ligament  : here  it  is  bound 
down  by  a fibrous  sheath  lined  by  a synovial  membrane. 

The  tendon  is  inserted  into  the  base  of  the  metacarpal  bones 
of  the  index  and  middle  fingers. 

The  insertion  of  the  brachialis  anticus  takes  place  by  a insertion  of 
broad  thick  tendon,  about  an  inch  in  extent,  which  is  fixed  ^nticusllS 
into  the  anterior  rough  part  of  the  coronoid  process  of  the 
ulna,  and  into  the  contiguous  part  of  the  bone. 

Insertion  of  the  biceps. — The  tendon  of  the  biceps  is  insertion  of 
inserted  into  the  inner  part  of  the  tubercle  of  the  radius,  and  {J®^eps 
• slightly  into  the  bone  behind  it.  A bursa  is  found  between 
it  and  the  fore  part  of  the  tubercle.  Mear  its  attachment  | 
the  tendon  changes  the  direction  of  its  surfaces  ; the  anterior 
surface  becoming  external,  and  the  opposite.  The  supinator 
brevis  muscle  partly  surrounds  the  insertion. 
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Section  VI. 

THE  BACK  OF  THE  FOREARM. 

Position. — During  the  dissection  of  the  back  of  the  fore- 
arm the  limb  lies  with  the  fore  part  undermost,  and  a small 
block  is  to  be  placed  beneath  the  wrist  for  the  purpose  of 
stretching  the  tendons. 

Dissection. — The  fascia  with  the  cutaneous  nerves  and 
vessels  is  to  be  reflected  from  the  muscles  of  the  forearm, 
and  from  the  tendons  on  the  back  of  the  hand  ; but  a thick- 
ened band  of  it  (posterior  annular  ligament),  opposite  the 
carpus,  is  to  be  left.  If  the  integument  has  not  been  taken 
from  the  fingers,  let  the  dissector  proceed  to  remove  it,  in 
order  that  the  tendons  may  be  traced  to  the  ends  of  the 
digits.  The  several  muscles  should  be  separated  from  one 
another  up  to  their  origin,  especially  the  two  radial  extensors 
of  the  wrist. 

The  posterior  annular  ligament  consists  of  the  special 
aponeurosis  of  the  limb,  thickened  by  the  addition  of  some 
transverse  fibres,  and  is  situate  opposite  the  lower  ends  of 
the  bones  of  the  forearm.  This  ligamentous  band  is  con- 
nected at  the  outer  part  to  the  radius,  and  at  the  inner  to 
the  cuneiform  and  pisiform  bones.  It  confines  the  extensor 
tendons,  sending  downwards  processes  which  form  sheaths 
for  them,  and  are  fixed  to  the  bones  beneath.  The  ligament 
will  be  subsequently  examined  more  in  detail. 

Muscles  on  the  back  of  the  forearm. — The  muscles 
are  arranged  in  a superficial  and  a deep  layer,  as  they  are  on 
the  front  of  the  forearm.  The  superficial  layer  is  composed 
of  seven  muscles,  which  arise  mostly  by  a common  tendon 
from  the  outer  condyle  of  the  humerus,  and  have  the  under- 
mentioned position  one  to  another.  Proceeding  from  without 
inwards  the  student  will  find  in  succession  the  long  supinator, 
the  two  radial  extensors  of  the  wrist  (long  and  short),  the 
common  extensor  of  the  fingers,  the  extensor  of  the  little 
finger,  and  lastly  the  ulnar  extensor  of  the  wrist.  There  is 
one  other  small  muscle  near  the  elbow,  the  anconeus. 

The  supinator  radii  longus  (fig.  45,  8)  is  contained 
partly  in  the  arm  and  partly  in  the  forearm,  and  limits  on 
the  outer  side  the  hollow  in  front  of  the  elbow.  The  muscle 
arises  from  the  upper  two  thirds  of  the  outer  condyloid  ridge 
of  the  humerus,  and  from  the  front  of  the  external  inter- 
muscular septum.  The  fleshy  fibres  end  above  the  middle  of 
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tlie  forearm  in  a tendon,  by  means  of  which  the  muscle  is  andis in-^ 
inserted  into  the  lower  end  of  the  radius  close  above  the  radius, 
styloid  process. 

In  the  arm  the  margins  of  the  supinator  are  directed  Connec- 
towards  the  surface  and  the  bone,  but  in  the  forearm  the  tlons‘ 
muscle  is  flattened  over  the  others,  and  its  edges  have  an 
opposite  direction,  viz.  from  before  backwards.  Mear  its 
insertion  the  supinator  is  covered  by  two  extensors  of  the 
thumb.  Along  its  inner  border  below  the  elbow  is  the  radial 
artery ; and  above  the  joint  it  is  in  contact  with  the  brachi-  artery, 
alis  anticus.  Beneath  this  muscle  are  found  the  extensors 
of  the  wrist,  the  radial  nerve,  and  the  radius. 

The  EXTENSOR  CARPI  RADIAL  IS  LQNGIOR  arises  from  the  Extensor 
lower  third  of  the  outer  condyloid  ridge  of  the  humerus,  and  carPllon^ls 
from  the  front  of  the  contiguous  intermuscular  septum. 

The  muscle  descends  on  the  short  radial  extensor  ; and  its 
tendon  passes  beneath  the  extensors  of  the  thumb,  and 
through  the  annular  ligament,  to  be  inserted  into  the  base  of  Insertion, 
the  metacarpal  bone  of  the  index  finger.  Along  its  outer 
border  is  the  radial  nerve. 

The  EXTENSOR  CARPI  RADI  ALIS  BREVIOR  is  attached  to  the  Extensor 
capsular  ligament  of  the  elbow  joint  ; and  to  the  outer  con-  f^coLtained 
dyle  of  the  humerus  by  a tendon  common  to  it  and  the  three  in  the  fore- 
following  muscles,  viz.  the  common  extensor  of  the  fingers,  arm" 
the  extensor  of  the  little  finger  and  the  ulnar  extensor 
of  the  wrist  : it  takes  origin  also  from  aponeurosis  on  its 
under  and  inner  sides.  The  tendon  of  the  muscle  is 
closely  connected  with  the  preceding,  and  after  passing  with  insertion 
it  through  the  same  compartment  of  the  annular  ligament,  ^p^bone 
is  inserted  into  the  base  of  the  metacarpal  bone  of  the  middle 
finger. 

Concealed  by  the  two  preceding  muscles,  this  extensor  Parts  around 
rests  on  the  radius  and  on  some  of  the  muscles  attached  to 
it,  that  is  to  say,  on  the  supinator  brevis,  and  the  pronator 
teres.  Along  the  inner  side  is  the  common  extensor  of  the 
fingers  ; and  the  extensors  of  the  thumb  come  out  between 
the  two.  Both  the  radial  extensors  of  the  carpus  have 
usually  a bursa  at  the  insertion. 

The  EXTENSOR  COMMUNIS  DIGITORUM  is  single  at  its  origin,  Common 
but  is  divided  inferiorly  into  four  tendons.  It  arises  from  ^scle°r 
the  common  tendon,  from  aponeurotic  septa  between  it  and  origin, 
the  muscles  around,  and  from  the  aponeurosis  of  the  limb. 

Hear  the  lower  part  of  the  forearm  the  muscle  ends  in  three 
tendons,  which  pass  through  a compartment  of  the  annular 
ligament  with  the  indicator  muscle.  Escaping  from  the 
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ligament,  the  most  internal  tendon  divides  into  two,  and  all 
four  are  directed  along  the  back  of  the  hand  to  their  insertion 
into  the  last  two  phalanges  of  the  fingers. 

On  the  back  of  the  fingers  the  tendons  have  the  following 
disposition  : — Opposite  the  first  two  phalangeal  articulations 
each  tendon  sends  down  lateral  bands  to  join  the  capsule  of 
the  joint  ; and  on  the  dorsum  of  the  first  phalanx  it  forms 
an  expansion  with  the  tendons  of  the  lumbricales  and  inter- 
ossei  muscles  (fig.  46).  At  the  anterior  part  of  the  first 
phalanx  this  tendinous  expansion  is  divided  into  three  parts  : 
— the  central  one  is  fixed  into  the  base  of  the  second  phalanx, 
whilst  the  lateral  pieces  unite  at  the  front  of  the  same  pha- 
lanx, and  are  inserted  into  the  base  of  the  last.  On  the  fore 
and  little  fingers  the  expansion  is  joined  by  the  special 
tendons  of  those  digits. 

This  muscle  is  placed  between  the  extensors  of  the  wrist 
and  little  finger,  and  conceals  the  deep  extensors.  On  the 
back  of  the  hand  the  tendons  are  joined  by  cross  pieces. 
Between  the  ring  finger  tendon  and  its  collateral  tendons 
these  connecting  bands  are  the  strongest,  and  prevent  the 
ring  finger  being  raised  during  life  if  the  other  fingers  are 
closed. 

The  extensor  minimi  digiti  is  the  most  slender  muscle 
on  the  back  of  the  forearm,  and  appears  to  be  but  a part  of 
the  common  extensor.  Its  origin  is  in  common  with  that  of 
the  extensor  communis,  but  it  passes  through  a distinct 
sheath  of  the  annular  ligament  ; and  its  tendon,  which  is 
split  into  two  directly  afterwards,  ends  by  joining  the 
common  expansion  on  the  first  phalanx  of  the  little  finger. 

The  extensor  carpi  ULNARis  muscle  arises  from  the 
common  tendon  and  from  the  aponeurosis  of  the  forearm  ; 
it  is  also  firmly  fixed  by  the  fascia  to  the  posterior  border  of 
the  ulna  below  the  anconeus  muscle  (about  the  middle  third). 
Its  tendon  becomes  free  from  fleshy  fibres  near  the  annular 
ligament,  and  passes  through  a separate  sheath  in  that 
structure  to  be  inserted  into  the  base  of  the  metacarpal  bone 
of  the  little  finger.  Beneath  this  extensor  are  some  of  the 
muscles  of  the  deep  layer,  with  part  of  the  ulna.  On  the 
outerside  is  the  extensor  of  the  little  finger. 

The  anconeus  is  a small  triangular  muscle  near  the  elbow 
joint.  It  arises  from  the  outer  condyle  of  the  humerus  by  a 
tendon  distinct  from,  and  on  the  ulnar  side  of  the  common 
tendon  of  origin  of  the  other  muscles.  From  this  origin  the 
fibres  diverge  to  their  insertion  into  the  outer  side  of  the 
olecranon,  and  into  the  impression  on  the  upper  third  or 
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more  of  the  posterior  surface  of  the  ulna.  The  upper  is  close  to 
fibres  are  nearly  transverse,  and  are  contiguous  to  the the  tnceps‘ 
lowest  in  the  triceps  muscle.  Beneath  the  anconeus  are  the 
supinator  brevis  muscle,  and  the  recurrent  interosseous 
vessels. 

Dissection .■ — For  the  display  of  the  deep  muscles  at  the  Dissection  of 
back  of  the  forearm,  and  of  the  posterior  interosseous  artery  muscles*61  °f 
and  nerve,  some  of  the  superficial  muscles,  viz.  the  extensor 
communis,  extensor  minimi  digiti,  and  extensor  carpi  ulnaris 
must  be  detached  from  their  origin  and  turned  aside  : some 
small  branches  of  the  nerve  and  artery  entering  the  muscles 
may  be  divided.  The  loose  tissue  and  fat  are  then  to  be 
removed  from  the  muscles,  and  from  the  ramifications  of  the 
artery  and  nerve  ; and  a slender  part  of  the  nerve,  which  and  interos- 
sinks  beneath  a muscle  (extensor  of  the  second  phalanx  of  |n°d  nerve.6lS 
the  thumb)  about  the  middle  of  the  forearm,  should  be  care- 
fully dissected.  The  separation  of  the  muscles  should  be 
made  carefully,  because  the  small  muscles  of  the  thumb, 
especially  the  highest  two,  are  not  always  very  distinct  from 
each  other. 

Beep  layer  of  muscles. — In  this  layer  there  are  five  Five  muscles 
small  muscles,  viz.  one  supinator  of  the  forearm,  and  four  J^.e  ^zep 
special  extensor  muscles  of  the  thumb  and  forefinger.  The 
highest  muscle,  surrounding  partly  the  upper  end  of  the 
radius,  is  the  supinator  brevis.  Below  this  are  the  three 
muscles  of  the  thumb  in  the  following  order  : — the  extensor 
of  the  metacarpal  bone,  the  extensor  of  the  first,  and  that 
of  the  second  phalanx.  On  the  ulna  the  indicator  muscle 
is  placed. 

The  EXTENSOR  OSSIS  META  CARPI  POLLICIS  (abductor  pollicis  Extensor 
longus)  is  the  largest  and  highest  of  the  extensor  muscles  of  a 

the  thumb,  and  is  sometimes  united  with  the  supinator  ^hteattach- 
brevis,  below  which  it  lies.  It  arises  from  the  posterior 
surface  of  the  radius  for  three  inches  below  the  supinator 
brevis  ; from  a special  impression  of  the  ulna  for  the  same 
distance,  on  the  upper  and  outer  part  of  the  posterior  surface ; 
and  from  the  intervening  interosseous  membrane.  The 
tendon  of  the  muscle  is  directed  outwards  over  the  radial 
extensors  of  the  wrist,  and  through  the  outer  compartment 
in  the  annular  ligament,  to  be  inserted  mostly  into  the  base  Insertion 
of  the  metacarpal  bone  of  the  thumb,  but  also  by  a slip  into 
the  os  trapezium. 

The  muscle  is  concealed  at  first  by  the  common  extensor  The  muscle 
of  the  fingers  ; but  it  becomes  cutaneous  between  the  last  deepfbut 
muscle  and  the  extensors  of  the  wrist  about  two  inches 
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above  the  end  of  the  radius.  Opposite  the  carpus  the  radial 
artery  winds  backwards  beneath  its  tendon.  The  ulnar 
attachment  is  higher  than  the  radial,  and  begins  close  below 
the  insertion  of  the  anconeus.  Between  the  contiguous  bor- 
ders of  this  muscle  and  the  supinator  brevis  the  posterior 
interosseous  artery  appears. 

The  EXTENSOR  primi  iNTEKNODii  pollicis  is  the  smallest 
muscle  of  the  deep  layer,  and  its  tendon  accompanies  that  of 
the  preceding  extensor.  Its  origin , about  one  inch  in  width, 
is  from  the  radius  and  the  interosseous  membrane,  close 
below  the  attachment  of  the  preceding  muscle.  Its  fibres 
end  in  a tendon,  which  passes  through  the  same  space  in  the 
annular  ligament  as  the  extensor  of  the  metacarpal  bone,  and 
is  inserted  into  the  metacarpal  end  of  the  first  phalanx  of  the 
thumb.  With  respect  to  surrounding  parts  this  muscle  has 
the  same  connections  as  the  preceding. 

The  extensor  secundi  intern  odii  pollicis  varies  in  the 
extent  of  its  bony  attachment.  It  arises  from  the  ulna  for 
three  inches,  in  a line  with  and  below  the  extensor  of  the 
metacarpal  bone ; and  from  the  interosseous  membrane  below 
for  one  inch  ; but  it  may  be  connected  oftentimes  with  the 
middle  three  fifths  of  the  ulna.  Its  tendon  of  insertion, 
after  passing  through  a sheath  in  the  annular  ligament  dis- 
tinct from  that  of  the  other  two  extensor  muscles,  is  directed 
along  the  dorsum  of  the  thumb  to  be  fixed  to  the  base  of  the 
last  phalanx.  It  is  covered  by  the  same  muscles  as  the  other 
extensors  of  the  thumb,  but  it  becomes  superficial  nearer  the 
lower  end  of  the  radius.  Below  the  annular  ligament  its 
tendon  crosses  the  radial  artery,  and  the  tendons  of  the  ex- 
tensors of  the  wrist. 

The  extensor  indicts  (indicator  muscle)  arises  from  the 
ulna  for  three  or  four  inches,  usually  below  the  middle  and 
internal  to  the  preceding,  though  the  attachment  may  be 
carried  upwards  beyond  the  centre  of  the  bone.  Near  the 
annular  ligament  the  tendon  becomes  free  from  muscular 
fibres,  and  passing  through  the  ligament  with  the  common 
extensor  of  the  fingers,  is  applied  to  the  external  tendon  of 
that  muscle,  and  blends  with  it  in  the  expansion  on  the  first 
phalanx  of  the  fore  finger.  Until  this  muscle  has  passed  the 
ligament  it  is  covered  by  the  superficial  layer,  but  it  is  after- 
wards subaponeurotic. 

Dissection. — To  lay  bare  the  supinator  brevis,  it  will  be 
necessary  to  detach  the  anconeus  from  the  external  condyle 
of  the  humerus,  and  to  cut  through  the  supinator  longus  and 
the  radial  extensors  of  the  wrist.  After  those  muscles  have 
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been  divided,  the  fleshy  fibres  of  the  supinator  are  to  be 
followed  forwards  to  their  insertion  into  the  radius  ; and 
that  part  of  the  origin  of  the  flexor  profundus  digitorum, 
which  lies  on  the  outer  side  of  the  insertion  of  the  brachialis 
anticus,  is  to  be  removed. 

The  supinator  brevis  arises  from  the  orbicular  ligament  Origin  of 
of  the  radius  and  the  external  lateral  ligament  of  the  elbow  nator*Upl" 
joint ; from  a depression  below  the  small  sigmoid  cavity  of 
the  ulna  ; and  from  the  external  margin  of  the  ulna  below 
that  depression  for  two  inches.  From  this  origin  the  fibres  and  inser- 
pass  outwards,  and  are  inserted  into  the  upper  third  or  more  radius^0  the 
of  the  radius  except  at  the  inner  part,  reaching  downwards 
to  the  insertion  of  the  pronator  teres,  and  forwards  to  the 
hollowed  anterior  surface. 

This  supinator  is  concealed  altogether  at  the  posterior  and  Overlying 
external  aspects  of  the  limb  by  the  muscles  of  the  superficial 
layer ; and  anteriorly  the  radial  vessels  and  nerve  lie  over  it. 

The  lower  border  is  contiguous  to  the  extensor  ossis  meta-  and  con- 
carpi  pollicis,  only  the  posterior  interosseous  artery  inter- 
vening.  Through  the  substance  of  the  muscle  the  posterior 
interosseous  nerve  winds  to  the  back  of  the  limb.  The  upper 
part  of  the  radius  is  surrounded  by  the  fleshy  fibres  of  the 
muscle,  except  at  the  tubercle  and  along  a slip  of  bone 
below  it. 

The  posterior  interosseous  artery  is  an  offset  from  the  com-  Posterior 
mon  interosseous  trunk  (p.  313),  and  reaches  the  back  of  the  arterySSe°US 
forearm  above  the  ligament  between  the  bones.  Passing 
between  the  contiguous  borders  of  the  supinator  brevis  and 
extensor  ossis  metacarpi,  the  artery  descends  between  the  is  between 
superficial  and  deep  layers  of  muscles  nearly  to  the  wrist,  layers  of 
where  it  ends  by  anastomosing  with  the  carpal  and  anterior  muscies. 
interosseous  arteries.  It  furnishes  many  muscular  offsets, 
and  the  following  recurrent  branch : — 

The  recurrent  branch  springs  from  the  artery  near  its  com-  Its  recurrent 
mencement,  and  ascends  through  some  fibres  of  the  supinator, 
but  beneath  the  anconeus,  to  supply  the  elbow  joint,  and  to 
anastomose  with  a long  branch  of  the  superior  profunda 
artery  in  the  last  named  muscle. 

The  posterior  interosseous  nerve  takes  its  origin  from  the  interosseous 
musculo-spiral  trunk  in  front  of  the  outer  condyle  of  the  hu- 
merus, and  winds  backwards  through  the  fibres  of  the  supi- 
nator brevis.  Escaped  from  the  supinator,  the  nerve  is  P°^ion  to 
placed  between  the  superficial  and  deep  layers  of  the  muscles 
as  far  as  the  middle  of  the  forearm.  Much  reduced  in  size 
at  that  spot,  it  sinks  beneath  the  extensor  of  the  second 
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phalanx  of  the  thumb,  and  runs  on  the  interosseous  mem- 
Termination  brane  to  the  back  of  the  carpus.  Finally  the  nerve  enlarges 
the^arpus.  beneath  the  tendons  of  the  extensor  communis  digitorum, 
and  terminates  in  filaments  to  the  ligaments  and  the  articu- 
lations of  the  carpus. 

Its  muscular  Branches. — This  nerve  furnishes  offsets  to  all  the  muscles 

offsets.  0f  (jeep  layer  ; and  to  those  of  the  superficial  layer  with 
the  exception  of  the  three  following,  viz.,  the  anconeus,  the 
supinator  longus,  and  the  extensor  carpi  radialis  longior. 

Radial  Artery  at  the  Wrist. — At  the  wrist  the  radial 
artery  winds  below  the  end  of  the  radius  to  the  back  of  the 
carpus,  and  enters  the  palm  of  the  hand  at  the  first  inter- 
osseous space,  between  the  heads  of  origin  of  the  first  dorsal 
Connections  interosseous  muscle.  At  first  the  vessel  lies  deeply  on  the 
external  lateral  ligament  of  the  wrist  joint,  and  is  beneath 
the  tendons  of  the  extensors  of  the  metacarpal  bone  and  first 
phalanx  of  the  thumb  ; but  afterwards  it  is  more  superficial, 
and  is  crossed  by  the  tendon  of  the  extensor  of  the  second 
phalanx  of  the  thumb.  Offsets  of  the  external  cutaneous 
nerve  entwine  around  the  artery.  Its  branches  are  nume- 
rous, but  inconsiderable  in  size  : — 

a.  The  dorsal  carpal  branch  passes  transversely  beneath  the 
extensor  tendons,  and  forms  an  arch  with  the  corresponding 
offset  of  the  ulnar  artery.  From  this  arch  branches  descend 
to  the  third  and  fourth  interosseous  spaces,  and  constitute 
two  of  the  three  dorsal  interosseous  arteries. 

b.  The  metacarpal  or  first  dorsal  interosseous  branch  reaches 
the  space  between  the  second  and  third  metacarpal  bones, 
and  anastomoses,  like  the  corresponding  arteries  of  the  other 
spaces,  with  a perforating  branch  of  the  deep  palmar  arch. 
Finally  it  is  continued  to  the  cleft  of  the  fingers,  where  it 
ends  by  joining  the  digital  artery  of  the  superficial  palmar 
arch,  and  giving  small  dorsal  branches  to  the  index  and 
middle  fingers. 

c.  Two  small  dorsal  arteries  of  the  thumb  arise  opposite 
the  metacarpal  bone,  along  which  they  extend,  one  on  each 
border,  to  be  distributed  on  its  posterior  aspect. 

d.  The  dorsal  branch  of  the  index  finger  is  distributed  on 
the  radial  edge  of  the  metacarpal  bone  of  that  digit. 

The  different  compartments  of  the  omnular  ligament  may 
be  seen  more  completely  by  dividing  the  sheaths  of  the  liga- 
ment over  the  different  tendons  passing  beneath.  There  are 
six  different  spaces,  and  each  is  lubricated  by  a synovial 
fromwith  memhrane.  The  most  external  one  lodges  the  first  two 
out  inwards,  extensors  of  the  thumb.  The  next  is  a large  hollow  for  the 
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two  radial  extensors  of  the  wrist  ; and  a very  small  space 
for  the  extensor  of  the  second  phalanx  of  the  thumb  follows 
on  the  ulnar  side.  Still  to  the  inner  side  is  the  common 
sheath  for  the  extensor  of  the  fingers,  and  that  of  the  fore 
finger ; and  there  is  a separate  compartment  for  the  extensor 
of  the  little  finger.  Internal  to  all  is  the  space  for  the 
extensor  carpi  ulnaris.  The  last  muscle  grooves  the  ulna  ; Bones 
but  all  the  others,  with  the  exception  of  the  extensor  minimi 
digiti  which  is  between  the  bones,  lie  in  hollows  in  the  radius 
in  the  order  mentioned  above. 

Dissection. — If  the  supinator  brevis  be  divided  by  a ver-  Toseesupi- 
tical  incision,  and  raised  from  the  radius,  its  attachment  to  natorbrevis> 
the  bone  will  be  better  seen. 

The  posterior  interosseous  nerve,  and  the  offsets  from  its  interosseous 
gangliform  enlargement,  may  be  traced  more  completely  after  nerve» 
the  tendons  of  the  extensor  of  the  fingers  and  indicator 
muscle  have  been  cut  at  the  wrist. 

The  dorsal  surface  of  the  posterior  interossei  muscles  of  and  inter- 
the  hand  may  be  cleaned,  so  that  their  double  origin,  and  cies.1  mUS~ 
their  insertion  into  the  side  and  dorsum  of  the  phalanges 
may  be  observed.  Appearing  between  the  heads  of  origin 
of  these  muscles  are  the  posterior  perforating  arteries. 


Section  VII. 

LIGAMENTS  OF  THE  ELBOW,  WRIST,  AND  HAND. 

Directions. — The  ligaments  of  the  remaining  articulations  Directions, 
of  the  limb  which  are  still  moist,  may  be  examined  at  once, 
but  should  any  of  them  have  become  dry,  they  should  be 
softened  with  a wet  cloth  whilst  the  student  is  learning  the 
others. 

Dissection.  — To  make  the  necessary  dissection  of  the  liga-  Dissection  o£ 
ments  of  the  elbow,  the  brachialis  anticus  must  be  taken  joint, 
away  from  the  front,  and  the  triceps  from  the  back  of  the 
joint ; the  muscles  connected  with  the  outer  and  inner  con- 
dyles, as  well  as  the  supinator  brevis  and  the  flexor  profundus, 
are  to  be  removed.  With  a little  cleaning  the  four  ligaments 
— anterior,  posterior,  and  two  lateral — will  come  into  view. 

The  interosseous  membrane  between  the  bones  of  the  fore- 
arm will  be  prepared  by  the  removal  of  the  muscles  on  both 
the  anterior  and  posterior  surfaces. 

The  Elbow  Joint  (fig.  49). — In  this  articulation  the  Bones  form- 
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ingthe  lower  end  of  the  humerus  is  received  into  the  hollow  of 
elbow  joint.  uina?  s0  as  to  produce  a hinge-like  arrangement  ; and 
the  upper  end  of  the  radius  assists  to  form  part  of  the  joint. 
Where  the  bones  touch  the  surfaces  are 
covered  with  cartilage,  and  their  articular 
ends  are  kept  in  place  by  the  following 
ligaments  : — 

The  external  lateral  ligament  is  a roundish 
fasciculus,  which  is  at  bached  by  one  end  to 
the  outer  condyle  of  the  humerus,  and  by 
the  other  to  the  orbicular  ligament  around 
the  head  of  the  radius.  A few  of  the  pos- 
terior fibres  pass  backwards  to  the  external 
margin  of  the  ulna. 

The  internal  lateral  ligament  is  triangular 
in  shape.  It  is  pointed  at  its  upper  ex- 
tremity, and  is  connected  to  the  inner 
condyle  of  the  humerus.  The  fibres  di- 
verge as  they  descend,  and  are  inserted  in 
this  way  : — The  anterior  which  are  the 
strongest,  are  fixed  to  the  inner  edge  of 
the  coronoid  process  ; the  posterior  are  at- 
tached to  the  inner  side  of  the  olecranon  ; 
whilst  the  middle  fibres  join  a transverse 
ligamentous  band  over  the  notch  between 
the  olecranon  and  the  coronoid  process. 
The  ulnar  nerve  is  in  contact  with  this  liga- 
ment ; and  a vessel  enters  the  joint  by  an 
aperture  beneath  the  transverse  band. 

The  anterior  ligament  is  thin,  and  its 
fibres  are  separated  by  intervals  in  which 
masses  of  fat  are  lodged.  By  its  upper 
margin  the  ligament  is  inserted  into  the  front  of  the  humerus, 
and  by  its  lower  margin  into  the  anterior  part  of  the  coronoid 
process  and  the  orbicular  ligament.  The  brachialis  anticus 
muscle  covers  it. 

Posterior  The  posterior  ligament  is  much  thinner  than  the  anterior, 
weakest! 1S  an(^  covered  completely  by  the  triceps  muscle.  Superiorly 
it  is  attached  to  the  humerus  above  the  fossa  for  the  ole- 
cranon ; and  interiorly  it  is  inserted  into  the  olecranon. 

* The  ligaments  of  the  elbow  joint,  and  of  the  shafts  of  the  radius 
and  ulna  (Bourgery  and  Jacob). — 1.  Capsule  of  the  elbow  joint. 
2.  Oblique  ligament.  3.  Interosseous  ligament.  4.  Aperture  for  blood- 
vessels. 5.  Tendon  of  the  biceps. 
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Some  few  fibres  are  transverse  between  the  margins  of  the 
fossa  before  mentioned. 

Dissection. — Open  the  joint  by  an  incision  across  the  front  Dissection, 
near  the  humerus,  and  disarticulate  the  bones,  in  order  that 
the  form  of  the  articular  surfaces  may  be  seen. 

The  synovial  membrane  lines  the  joint,  and  can  be  traced  Synovial 
from  one  bone  to  another  along  the  inner  surface  of  the  membrane- 
connecting  ligaments.  It  projects  between  the  radius  and 
the  orbicular  ligament,  and  serves  for  the  articulation  of  the 
head  of  that  bone  with  the  small  sigmoid  cavity  of  the  ulna. 

Articular  surfaces  of  the  bones.  — The  humerus  presents  Lower  end 
inferiorly  two  distinct  articular  surfaces  for  the  bones  of  the  humerus, 
forearm.  The  one  for  the  radius  is  on  the  outer  side,  and  One  surface 
consists  of  a rounded  eminence  (capitellum)  on  the  front  of  for  radlus> 
the  bone,  which  is  covered  with  cartilage  only  on  the  anterior 
aspect.  The  surface  in  contact  with  the  ulna  is  limited  another  for 
internally  and  externally  by  a prominent  ridge,  and  hollowed  the  ulna  ’ 
out  in  the  centre,  like  a pulley  (trochlea)  : the  external  ridge 
corresponds  with  the  interval  between  the  heads  of  the  radius 
and  ulna.  On  the  front  of  the  humerus  above  the  articular  also  for  coro- 
surface  are  two  depressions  which  receive  the  coronoid  pro-  an^radiusSS 
cess  and  the  head  of  the  radius  during  flexure  of  the  joint  ; and  olecra' 
and  on  the  posterior  aspect  is  a large  fossa  for  the  reception  non. 
of  the  olecranon  in  extension  of  the  forearm. 

On  the  end  of  the  ulna  there  is  a large  excavation  named  End  of  the 
sigmoid  cavity,  which  is  narrowed  in  the  centre,  but  expanded  ulna* 
in  front  and  behind  (fig.  50).  A slightly  raised  line  extends 
from  front  to  back  through  the  cavity,  and  is  received  into 
the  hollow  of  the  trochlea  of  the  humerus  in  the  motions  of 
the  joint.  In  the  bottom  of  the  cavity  the  cartilage  is 
wanting  completely,  or  for  a greater  or  smaller  distance 
across  the  articular  hollow. 

The  end  of  the  radius  presents  a circular  depression  with  End  of  the 
a raised  margin.  In  the  bent  state  of  the  joint  the  depres-  radlus* 
sion  of  the  radius  is  fitted  on  the  outer  eminence  of  the 
humerus,  and  the  bone  is  thus  supported  during  rotation  of 
the  limb. 

Union  op  the  Radius  and  Ulna. — The  radius  is  con-  Radius  is 
nected  with  the  ulna  at  both  ends  by  means  of  distinct  liga-  uTna.  ° 
ments  and  a synovial  membrane ; and  the  shafts  of  the  bones 
are  united  further  by  interosseous  ligaments. 

Upper  radio-ulnar  articulation. — In  this  joint  the  head  of  ^ tgreend 
the  radius  is  received  into  the  small  sigmoid  cavity  of  the  byPGr  GD 
ulna,  and  is  kept  in  place  by  the  following  ligamentous 
band  : — 
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The  annular  or  orbicular  ligament  (fig.  50, 5)  is  a strong 
fasciculus  of  fibres,  about  a quarter  of  an  inch  wide,  which 
is  placed  around  the  prominence  of  the  head  of  the  radius, 
and  is  attached  to  the  anterior  and 
posterior  edges  of  the  small  sigmoid 
cavity  of  the  ulna.  Its  upper  border 
is  connected  with  the  ligaments  of 
the  elbow  joint ; but  the  lower 
is  free,  and  is  applied  around  the 
neck  of  the  radius.  The  radius 
moves  freely  in  the  socket  formed 
by  the  ligament  and  the  cavity  of 
the  ulna. 

The  synovial  membrane  is  a pro- 
longation of  that  lining  the  elbow 
joint  ; it  projects  interiorly  between 
the  neck  of  the  radius  and  the  lower 
margin  of  the  annular  ligament. 

Ligaments  of  the  shafts  of  the  bones . 
— The  aponeurotic  stratum  connect- 
ing together  the  bones  in  nearly  their 
whole  length  consists  of  the  two  following  parts  : — 

Radius  is  The  interosseous  membrane  (fig.  49, 3)  is  a thin,  fibrous 
joined  in  the  layer,  which  is  attached  to  the  contiguous  margins  of  the 
Sterosseous  radius  and  ulna,  and  forms  an  incomplete  septum  between 
membrane.  ^he  muscles  on  the  front  and  back  of  the  forearm.  Supe- 
riorly the  membrane  is  wanting  for  a considerable  space,  and 
through  the  interval  the  posterior  interosseous  vessels  pass 
backwards.  Some  small  apertures  exist  in  it  for  the  passage 
of  vessels  ; and  the  largest  of  these  (4)  is  about  two  inches 
from  the  lower  end  through  which  the  anterior  interosseous 
artery  turns  to  the  back  of  the  wrist.  The  membrane  gives 
attachment  to  the  deep  muscles.  Most  of  its  fibres  are 
directed  obliquely  inwards  towards  the  ulna,  though  a few 
on  the  posterior  surface  have  an  opposite  direction. 

The  round  ligament  (fig.  49, 2)  is  a slender  band  above  the 
interosseous  membrane,  whose  fibres  have  a direction  oppo- 
site to  those  of  the  membrane.  By  one  end  it  is  fixed  to 
the  front  of  the  coronoid  process,  and  by  the  other  it  is 
inserted  into  the  radius  below  the  tubercle.  This  ligament 
divides  the  space  above  the  interosseous  membrane  into  two 
parts.  Oftentimes  this  band  is  not  to  be  recognised. 


This  is  defi- 
cient above. 


By  round 
ligament. 


* View  of  the  orbicular  ligament  (5)  of  the  radius,  which  retains  the 
upper  end  of  the  bone  against  the  ulna. — 1.  Olecranon,  and  2.  Coro- 
noid process. 
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The  lower  radio-ulnar  articulation  cannot  he  well  seen  till  The  lower 
after  the  examination  of  the  wrist  joint. 

Dissection. — To  see  the  ligaments  of  the  wrist  joint,  the  Dissection, 
tendons  and  the  annular  ligaments  must  he  removed  from 
hoth  the  front  and  hack  ; and  the  fibrous  structures  and  the 
small  vessels  must  be  cleaned  away  carefully  from  the  surface 
of  the  ligaments. 

The  Whist  Joint  (fig.  51). — The  lower  end  of  the  radius.  Bones  form- 
and  the  first  row  of  the  carpal  hones  except  the  os  pisi-  mg  wrist 
forme,  enter  into  the  wrist  joint ; and  four  ligaments  main- 

Fig.  51.* 


tain  in  contact  the  osseous  surfaces,  viz. , anterior  and  united  by 
posterior,  and  two  lateral.  The  ulna  is  shut  out  from  this 
articulation  by  means  of  a piece  of  fibro-cartilage. 

The  external  lateral  ligament  is  a short  and  strong  hand,  exfcernal 
which  intervenes  between  the  styloid  process  of  the  radius  lateral, 
and  the  upper  part  of  the  scaphoid  hone. 

The  internal  lateral  ligament  is  smaller  than  the  external,  internai 
but  is  longer  than  it.  It  is  attached  by  one  end  to  the  sty-  lateral, 
loid  process  of  the  ulna,  and  by  the  other  to  the  rough, 

* Front  view  of  the  articulations  of  the  wrist  joint,  and  of  the  carpal 
and  metacarpal  bones  (Bourgery  and  Jacob). — 1.  Anterior  ligament  of 
the  wrist  joint.  2.  Capsule  of  the  joint  of  the  metacarpal  bone  of  the 
thumb  with  the  os  trapezium.  3.  Pisiform  bone,  with  its  separate 
joint  and  ligamentous  bands.  4.  Transverse  bands  to  the  head  of  the 
metacarpal  bones. 
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upper  part  of  tlie  cuneiform  bone.  Some  of  the  anterior 
fibres  are  continued  to  the  pisiform  bone. 

The  anterior  ligament  (fig.  51, ])  takes  origin  from  the  end 
of  the  radius,  and  is  inserted  into  the  first  row  of  carpal 
bones,  except  the  os  pisiforme,  at  the  anterior  surface. 

The  posterior  ligament  (fig.  53, ])  is  membranous,  like  the 
anterior,  and  its  fibres  are  directed  downwards  and  inwards. 
Superiorly  it  is  attached  to  the  lower  end  of  the  radius ; and 
interiorly  it  is  fixed,  after  the  manner  of  the  anterior  liga- 
ment, to  the  first  row  of  carpal  bones  on  the  posterior  aspect. 

Dissection. — To  see  the  form  of  the  articulating  surfaces, 
the  joint  may  be  opened  by  a transverse  incision  through  the 
posterior  ligament,  near  the  bones  of  the  carpus. 

Articular  surfaces. — The  end  of  the  radius,  and  the  fibro- 
cartilage  uniting  it  with  the  ulna,  form  an  arch  for  the  re- 
ception of  the  carpal  bones  (fig.  52)  ; and  the  surface  of  the 
radius  is  divided  by  a prominent  line  into  an  external  trian- 
gular, and  an  internal  square  impression.  The  three  bones 
of  the  first  carpal  row  constitute  a convex  eminence,  which 
is  received  into  the  hollow  before  mentioned,  and  the  different 
surfaces  correspond  in  this  way  ; — The  scaphoid  bone  is  oppo- 
site the  external  mark  (4)  of  the  radius  ; and  the  semi- 
lunar bone  touches  the  square  impression  (5),  and  all  the 
triangular  fibro-cartilage  (Henle*),  or  the  greater  part  of  it ; 
whilst  the  cuneiform  bone  is  in  contact  with  the  capsule, 
and  sometimes  with  a part  of  the  triangular  fibro-cartilage. 

The  synovial  membrane  has  the  arrangement  common  to 
simple  joints.  This  joint  communicates  sometimes  with  the 
lower  radio-ulnar  articulation  by  means  of  an  aperture  in 
the  fibro-cartilage  separating  the  two. 

Lower  Radioulnar  Articulation. — In  this  articulation 
the  convexity  of  the  end  of  the  ulna  is  received  into  a 

* Handbuch  der  Systematischen  Anatomie  des  Menschen,  von  Dr.  J. 
Henle,  1855. 

Anatomists  describe  the  pyramidal  bone  as  being  opposite  the  trian- 
gular fibro-cartilage  of  the  joint;  but  in  the  above  cited  treatise  half 
of  the  semilunar  bone  is  said  to  correspond  with  the  fibro-cartilage,  and 
the  pyramidal  bone  with  part  of  the  capsule  of  the  joint. 

My  attention  was  directed  by  Dr.  Sharpey  to  the  statement  of  Pro- 
fessor Henle,  whilst  this  sheet  was  passing  through  the  press ; and  I 
have  been  able  to  examine  since  three  wrist  joints.  In  two  the  semi- 
lunar bone  corresponded  with  the  fibro-cartilage ; but  in  one  joint  both 
the  semilunar  and  the  pyramidal  bones  were  opposite  the  cartilage — 
the  part  of  the  semilunar  being  about  a third  of  its  wrist  joint  surface. 

In  the  dried  pyramidal  bone  there  is  also  a difference  in  the  size  of 
the  wrist  joint  articular  surface,  as  if  it  entered  sometimes  more  largely 
into  the  joint. 
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concavity  on  the  radius  ; — an  arrangement  just  the  opposite 
to  that  existing  between  the  upper  ends  of  the  bones.  The 
chief  bond  of  union  between  the  bones  is  a strong  fibro- 
cartilage  ; but  a kind  of  capsule  consisting  of  scattered  fibres,  capsule 
surrounds  loosely  the  end  of  the  ulna. 

The  triangular  fibro-cartilage  (fig.  52,  6)  is  placed  trans-  triangular 
versely  beneath  the  end  of  the  ulna,  and  is  thickest  at  its  iage. 
and 


Fig.  52.* 


Attach- 

ments 


and  connec- 
tions. 


margins  and  apex.  By  its 
base  the  cartilage  is  fixed  to 
the  ridge  which  separates  the 
carpal  from  the  ulnar  articula- 
ting surface  of  the  radius ; and 
by  its  apex  to  the  styloid  pro- 
cess of  the  ulna,  and  to  the 
depression  at  the  root  of  that 
process.  Its  margins  are  united 
with  the  contiguous  anterior 
and  posterior  ligaments  of  the 
wrist  joint  ; and  its  surfaces 
enter  into  the  construction  of 
different  joints,  viz.  those  of 
the  wrist  and  the  lower  radio- 
ulnar articulation.  Occasionally  it  is  perforated  by  an 
aperture. 

The  synovial  membrane  (membrana  sacciformis)  is  very  Synovial 
loose,  from  which  circumstance  it  has  received  its  name,  and 
ascends  between  the  radius  and  the  ulna  : it  is  separated 
from  that  of  the  wrist  joint  by  the  triangular  fibro-car- 
tilage. 

Dissection. — The  articulation  of  the  carpal  bones  will  be  dissection 
prepared  by  taking  away  all  the  tendons  from  the  hand,  and  p‘ 
cleaning  carefully  the  surface  of  the  connecting  ligamen- 
tous bands  between  the  several  bones.  To  the  pisiform  bone 
there  are  distinct  ligaments. 

At  the  same  time  the  ligamentous  bands  uniting  the  meta-  ^rp“eta' 
carpal  with  the  carpal  bones  and  with  one  another  should  be  joints, 
dissected. 

Union  of  the  Carpal  Bones. — The  several  bones  of  the  Bones  arc 


* The  wrist-joint  opened  to  show  the  arch  formed  by  the  bones  of 
the  forearm  with  their  uniting  fibro-cartilage. — 1.  Ulna  ; and  2,  its 
styloid  process.  3.  Radius.  4.  Surface  of  radius  touching  the  scaphoid 
bone.  5.  Surface  of  radius  for  part  of  the  semilunar  bone.  6.  Trian- 
gular fibro-cartilage,  corresponding  with  the  semilunar  bone,  and  some- 
times with  part  of  the  pyramidal  bone.  An  asterisk  points  to  a piece 
of  whalebone  between  the  end  of  the  ulna  and  the  triangular  fibro- 
cartilage. 
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carpus  are  united  into  two  rows  by  dorsal,  palmar,  and  inter- 
osseous bands ; and  the  two  rows  are  connected  to  each 
other  by  separate  ligaments. 

Bones  of  the  first  row  (fig.  51). — The  os  semilunare  is 
united  to  the  contiguous  bones,  viz.  the  scaphoid  and  cunei- 
form, by  a dorsal  and  a palmar  transverse  band,  as  well  as 
by  an  interosseous  ligament  at  the  upper  part  of  the  conti- 
guous surfaces.  The  pisiform  bone  is  articulated  to  the 
front  of  the  cuneiform  bone  by  a distinct  capsule  and  a 
synovial  membrane  (fig.  51,  3).  It  has  further  two  special 
ligaments  ; — one  of  these  is  attached  to  the  process  of  the 
unciform  bone,  and  the  other  to  the  base  of  the  fifth  meta- 
carpal bone. 

The  bones  of  the  second  row  are  connected  together  in  the 
same  way  as  those  of  the  first  row,  viz.  by  a dorsal  and  a 
palmar  band  of  fibres  from  one  bone  to  another.  Between 
the  contiguous  rough  surfaces  of  the  several  bones  are  inter- 
osseous ligaments,  one  in  each  interosseous  interval. 

One  row  with  another. — The  two  rows  of  carpal  bones 
are  connected  by  an  anterior  and  posterior,  and  two  lateral 
ligaments. 

The  anterior  ligament  (fig.  51)  consists  of  irregular  fibres, 
and  intervenes  between  the  two  rows  on  the  palmar  aspect. 
The  posterior  ligament,  which  is  longer  and  looser,  and  the 
greater  number  of  whose  fibres  are  transverse  (fig.  53)  has  a 
corresponding  attachment  on  the  dorsal  aspect  of  the  bones. 
Of  the  lateral  ligaments  the  external  is  the  best  marked,  and 
extends  between  the  os  trapezium  and  the  scaphoid  bone  ; 
whilst  the  internal  ligament  reaches  between  the  cuneiform 
and  unciform  bones. 

Dissection. — After  the  division  of  the  lateral  and  pos- 
terior ligaments,  the  one  row  of  bones  may  be  separated 
from  the  other,  so  as  to  allow  the  articular  surfaces  to  be 
seen. 

Articular  surfaces. — The  first  row  of  carpal  bones,  with 
the  exception  of  the  pisiform,  forms  an  arch,  whose  hollow 
is  turned  towards  the  second.  In  the  second  row  the  os 
magnum  and  os  unciforme  present  a condyloid  projection, 
which  is  received  into  the  arch  before  mentioned  ; whilst 
the  two  outer  bones  are  much  below  the  level  of  the  others, 
and  form  a slight  hollow  for  the  reception  of  the  outer  part 
of  the  scaphoid  bone. 

One  synovial  membrane  serves  for  the  articulation  of  all 
the  carpal  bones,  except  that  of  the  pisiform  with  the 
cuneiform  bone.  Lining  the  joint  between  the  two  rows  of 
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the  carpus,  the  membrane  sends  upwards  and  downwards 
prolongations  between  the  individual  bones.  The  offsets 
upwards  are  two,  and  they  sometimes  join  the  synovial 
membrane  of  the  wrist  joint  ; but  the  offsets  in  the  opposite  and^four  ^ 
direction  are  three,  and  may  be  continued  to  all,  or  only  carpai. 
some  of  the  articulations  between  the  four  inner  metacarpal 
with  their  carpal  bones. 


Fig.  53.* 


Union  of  the  Metacarpal  Bones  (fig.  53). — The  meta-  Metacarpal 
carpal  bones  of  the  four  fingers  are  connected  at  their  bases  J^ned  by 
by  the  following  ligaments  : — A superficial  dorsal  and  palmar  their  bases 
fasciculus  of  fibres  passes  transversely  from  one  bone  to  the 
next  ; and  the  bands  in  the  palm  are  the  strongest  (fig.  51). 

Besides  there  is  a short  interosseous  ligament  between  the 
contiguous  rough  surfaces  of  the  bones. 

Lateral  union . — Where  the  metacarpal  bones  touch  they  by  side 
are  covered  by  articular  cartilage,  and  the  surfaces  are  fur-  umon 
nished  with  prolongations  of  the  synovial  membrane  serving 
for  their  articulation  with  the  carpus. 

At  their  anterior  extremities  the  metacarpal  bones  are  and  by  their 
bound  together  by  the  transverse  ligament , which  has  been 
examined  in  the  dissection  of  the  hand  (p.  327). 

* Posterior  ligaments  of  the  wrist,  and  the  carpal  and  metacarpal 
bones  (Bourgery  and  Jacob).  1.  Posterior  radio-carpal.  2.  Carpo- 
metacarpal joint  of  the  thumb. — 3,  3.  Transverse  bands  between  the 
heads  of  the  metacarpal  bones. 
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Union  between  the  Metacarpal  and  Carpal  Bones. 
— Most  of  the  metacarpal  bones  of  tbe  fingers  are  articulated 
with  the  carpal  bones  after  one  plan.  But  the  bone  of  the 
thumb  has  a separate  joint  with  a synovial  membrane. 

a.  The  metacarpal  bone  of  the  thumb  articulates  with  the 
os  trapezium  ; and  the  ends  of  the  bones  are  incased  in  a 
separate  capsular  ligament  (fig.  53,  2).  The  joint  is  supplied 
with  a synovial  membrane  which  is  simple  in  its  arrange- 
ment. 

b.  The  metacarpal  bones  of  the  fingers  receive  longitudinal 
bands  from  the  carpal  bones  on  both  aspects,  thus  : — 

The  dorsal  ligaments  (fig.  53)  are  two  to  each,  except  to 
the  bone  of  the  little  finger.  The  bands  of  the  metacarpal 
bone  of  the  fore  finger  come  from  the  os  trapezium  and  os 
trapezoides  ; those  of  the  third  bone  are  attached  to  the  os 
magnum  and  os  trapezoides  ; the  bone  of  the  ring  finger 
receives  its  bands  from  the  os  magnum  and  os  unciforme  ; 
and  to  the  fifth  metacarpal  bone  there  is  but  one  ligament 
from  the  unciform  bone.  The  palmar  ligaments  (fig.  51) 
are  weaker  and  less  constant  than  the  dorsal.  There  is  one 
to  each  metacarpal  bone,  except  that  of  the  little  finger. 
These  ligaments  may  be  oblique  in  direction  ; and  a band 
may  be  divided  between  two  bones,  as  in  the  case  of  the 
ligament  attached  to  the  os  trapezium  and  the  second 
and  third  metacarpals.  Sometimes  one  or  more  may  be 
wanting. 

On  the  ulnar  side  of  the  metacarpal  bone  of  the  middle 
finger  is  a longitudinal  or  lateral  band , which  is  attached 
above  to  the  os  magnum  and  os  unciforme,  and  below  to  the 
rough  ulnar  side  of  the  base  of  the  above  mentioned  meta- 
carpal bone.  Sometimes  this  band  isolates  the  articulation 
of  the  last  two  metacarpals  with  the  unciform  bone  from 
the  remaining  carpo-metacarpal  joint  ; but  more  frequently 
it  is  divided  into  two  parts,  and  does  not  form  a complete 
partition  between  those  joints. 

This  band  may  be  seen  by  opening  the  articulation  between 
the  unciform  and  the  last  two  metacarpal  bones  ; and  by 
cutting  through  with  care  the  transverse  ligaments  joining 
the  third  and  fourth  bones,  so  as  to  allow  the  separation  of 
the  fourth  from  the  third  metacarpal. 

Dissection. — The  articulating  surfaces  of  the  bones  in 
the  carpo-metacarpal  articulation  may  be  seen  by  cutting 
through  the  rest  of  the  ligaments  on  the  posterior  aspect  of 
the  hand. 

Articular  surfaces.  — The  metacarpal  bone  of  the  fore 
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finger  presents  a hollowed  articular  surface*  which  receives  the  ends  of 
the  prominence  of  the  os  trapezoides,  and  articulates  late-  e ones* 
rally  with  the  os  trapezium  and  os  magnum.  That  of  the 
middle  finger  articulates  with  the  os  magnum.  The  meta- 
carpal bone  of  the  ring  finger  touches  the  os  magnum  and 
the  unciform  bone.  And  the  little  finger  bone  is  opposed  to 
the  os  unciforme. 

Synovial  membranes. — Usually  two  synovial  membranes  Synovial 
are  interposed  between  the  carpal  and  metacarpal  bones,  viz.  sacs  two 
a separate  one  for  the  bone  of  the  thumb,  and  offsets  of  the 
common  carpal  synovial  sac  (p.  344)  for  the  others.  Some-  orthree- 
times  there  is  a distinct  synovial  sac  for  the  articulation  of 
the  os  unciforme  with  the  two  last  metacarpals. 

Interosseous  ligaments. — The  interosseous  ligaments  be-  Interosseous 

° ligaments, 

tween  the  bases  of  the  metacarpal  bones  may  be  demonstrated 
by  detaching  one  bone  from  another.  On  forcibly  separating 
the  carpal  bones  their  strong  interosseous  ligaments  will  and 
appear,  viz.  one  on  each  side  of  the  os  semilunare  in  the  first  carpa ' 
row,  and  between  all  the  bones  in  the  second  row. 

Dissection. — For  the  examination  of  the  joint  between  Dissection 
the  head  of  the  metacarpal  bone  and  the  first  phalanx  Jointly 
of  the  finger,  it  will  be  requisite  to  clear  away  the  ten- 
dons and  the  tendinous  expansion  around  it.  A lateral 
ligament  on  each  side,  and  an  inferior  thick  band  are  to 
be  defined.  Another  joint  may  be  opened  to  see  the  articular 
surfaces. 

The  same  dissection  may  be  made  for  the  articulations 
between  the  phalanges  of  the  finger. 

Union  between  the  Metacarpal  Bones  and  the  First  Metacarpal 
Phalanges. — In  these  joints  the  convex  head  of  the  meta-  phafanges 
carpal  bone  is  received  into  the  glenoid  fossa  of  the  phalanx, 
and  the  two  are  retained  in  contact  by  the  extensor  and 
flexor  tendons,  and  by  the  following  ligaments  : — 

The  lateral  ligaments  are  the  same  on  both  sides  of  the  Lateral 
joint.  Each  is  triangular  in  form  ; it  is  attached  by  its  ligaments, 
upper  part  to  the  tubercle  on  the  side  of  the  head  of  the 
metacarpal  bone,  and  ends  below  by  being  inserted  into  the 
side  of  the  phalanx  and  the  inferior  ligament.  The  inferior  inferior 
ligament  is  a longitudinal  band,  which  is  fixed  firmly  to  the  ^ga™611*' 
phalanx,  but  loosely  to  the  metacarpal  bone.  It  is  fibro- 
cartilaginous in  texture,  and  is  grooved  for  the  flexor  tendon  : 
to  its  sides  the  lateral  ligaments  are  attached. 

Covering  the  upper  part  of  the  joint  is  the  extensor  Capsule, 
tendon  ; this  takes  the  place  of  a superior  ligament,  and 
sends  down  an  expansion  on  each  side  which  serves  as  a 
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capsule  to  the  articulation.  The  synovial  membrane  of  the 
joint  is  a simple  sac. 

In  the  articulation  of  the  thumb  two  sesamoid  bones  are 
connected  with  the  inferior  ligament,  and  receive  most  of  the 
fibres  of  the  lateral  ligaments. 

Union-  of  the  Phalanges. — The  ligaments  of  the  first 
joint  are  similar  to  those  in  the  metacarpo-phalangeal  arti- 
culation, viz.  two  lateral  and  an  inferior. 

The  lateral  ligaments  are  triangular  in  form  ; each  is  con- 
nected by  its  apex  to  the  side  of  the  phalanx  near  the  ante- 
rior part,  and  by  its  base  to  the  contiguous  phalanx  and  the 
inferior  ligament.  The  inferior  ligament  has  the  same  mode 
of  attachment  between  the  extremities  of  the  bones  as  in  the 
metacarpo-phalangeal  joint,  but  it  is  not  so  strong  as  in  that 
articulation.  There  is  a simple  synovial  membrane  present 
in  the  joint. 

The  articulation  of  the  second  with  the  last  phalanx  is 
like  the  preceding  joint  in  the  number  and  disposition  of 
its  ligaments  ; but  all  the  articular  bands  are  much  less 
strongly  marked. 

Articular  Surfaces. — The  anterior  end  of  each  phalanx 
is  marked  by  a pulley-like  surface.  The  posterior  end  of  the 
phalanx  presents  a transversely  hollowed  fossa,  and  is  pro- 
vided with  a crest  which  fits  into  the  central  depression  of 
the  opposite  articular  surface  in  the  movements  of  the 
joint. 
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CHAPTEE  IV. 

DISSECTION  OF  THE  THORAX. 


Section  I. 


CAVITY  OF  THE  THORAX. 

The  cavity  of  the  thorax  is  the  space  included  by  the  spinal  Definition, 
column,  the  ribs,  and  the  sternum,  and  by  certain  muscles 
in  the  intervals  between  the  pieces  of  the  bony  framework. 

In  it  the  organs  of  respiration,  and  the  heart  with  its  great  Contents, 
vessels  are  lodged  ; and  through  it  the  gullet,  and  some 
vessels  and  nerves  are  transmitted. 

Dissection. — When  the  parts  covering  in  front  the  bony  Dissection  to 
parietes  of  the  thorax  have  been  examined  and  taken  away,  °Penthoras* 
the  cavity  is  to  be  opened  by  removing  a part  of  the  anterior 
boundary.  To  make  a sufficient  opening  into  the  thorax, 
the  sternum  is  to  be  sawn  through  opposite  the  interval 
between  the  first  two  ribs,  and  again  between  the  inser- 
tion of  the  cartilages  of  the  fifth  and  sixth  ribs.  After 
detaching  the  lining  membrane  (pleura)  from  the  inner  sur- 
face of  the  chest,  the  student  is  to  cut  through  all  the  true 
ribs,  except  the  first  and  seventh*,  as  far  back  as  he  can 
conveniently  reach.  The  loose  sternum  and  the  ribs  can  be 
removed  by  dividing  the  intercostal  muscles  in  the  first  and 
sixth  spaces.  The  internal  mammary  artery  may  be  cut 
across,  and  the  bag  of  the  pleura  opened  : when  this  has 
been  done  the  cavity  with  its  contents  will  be  ready  for 
examination. 

The  sternum  and  the  cartilages  of  the  ribs  will  be  required  ^te£nutni  to 
hereafter  for  the  dissection  of  the  ligaments.  e ep  * 

Form. — The  cavity  is  of  the  same  general  form  as  the  Form  in 
thorax,  that  is  to  say,  irregularly  conical,  with  the  apex general* 


# * The  student  must  be  mindful  to  leave  those  ribs  uncut.  The  divi- 
sion of  them  will  not  be  advantageous  to  his  own  part,  and  will 
injure  the  dissection  of  the  neck  and  abdomen. 
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above  and  the  base  downwards  ; and  it  appears,  from  the 
collapsed  state  of  the  lungs,  to  be  only  partly  filled  by  tbe 
contained  viscera,  but  during  life  the  whole  of  the  now 
vacant  space  is  occupied  by  the  expanded  lungs.  On  a hori- 
zontal section  its  shape  would  appear  somewhat  cordiform  ; 
for  the  cavity  is  flattened  on  the  sides,  is  diminished  in  the 
middle  line  by  the  prominent  spinal  column,  and  is  projected 
backwards  on  each  side  of  the  spine. 

Boundaries. — The  enclosing  parts  consist  of  the  bones  of 
the  trunk,  with  certain  accessory  muscles  both  laterally  and 
above  and  below,  as  in  the  following  enumeration. 

On  the  sides  the  ribs  with  their  intercostal  muscles  form 
the  wall  ; whilst  in  front  is  the  sternum  ; and  behind  is  the 
spine  with  the  muscles  contiguous  to  it. 

The  base  is  constructed  at  the  circumference  by  the  last 
dorsal  vertebra  behind,  by  the  end  of  the  sternum  before, 
and  by  the  ribs  on  the  side  ; whilst  the  space  included  by 
the  bones  is  closed  by  the  diaphragm  muscle. 

The  base  is  wider  transversely  than  from  front  to  back, 
and  is  on  the  whole  convex  towards  the  chest  ; though  a 
closer  inspection  will  show  an  undulating  surface,  and  a 
different  level  at  different  points.  Thus  in  the  centre  it  is 
lower  than  at  the  sides,  and  is  on  a level  with  the  xiphoid 
cartilage.  On  the  right  side  it  rises  to  a level  with  the  upper 
border  of  the  fifth  rib  near  the  sternum  ; and  on  the  left, 
only  to  the  corresponding  part  of  the  upper  border  of  the 
sixth  rib.*  From  these  lateral  projections,  the  diaphragm 
slopes  suddenly  towards  its  attachment  to  the  ribs,  but  "more 
behind  than  before,  so  as  to  leave  a narrow  interval  between  1 
it  and  the  wall  of  the  chest.  The  level  of  this  attached 
part  will  be  marked  by  an  oblique  line  over  the  side  of  the 
chest  from  the  xiphoid  cartilage  to  the  eleventh  rib  ; but  it 
differs  slightly  on  the  two  sides,  being  rather  lower  on  the 
left. 

The  apex  of  the  space  is  continued  higher  than  the  osseous 
part  of  the  wall,  and  reaches  into  the  root  of  the  neck.  And 
the  highest  point  is  not  in  the  centre,  for  there  the  windpipe, 
bloodvessels,  &c.  lie  ; but  is  prolonged  on  each  side  for  an 
inch  or  an  inch  and  a half  above  the  first  rib,  so  that  the 
apex  may  be  said  to  be  bifid.  Each  point  projects  between 
the  scaleni  muscles,  and  touches  the  subclavian  bloodvessels. 

* This  is  the  height  in  the  dead  body.  The  level  to  which  it  may 
reach  in  great  respiratory  efforts  during  life  will  be  stated  with  the 
account  of  the  Diaphragm. 
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In  the  interval  between  the  apices  are  the  several  parts 
passing  between  the  neck  and  the  thorax. 

Dimensions. — The  hollow  of  the  thoracic  cavity  does  not  Size  of  chest 
correspond  entirely  with  the  thorax  ; for  the  space  included  cavity  °f 
by  the  ribs  is  occupied  below  by  the  abdominal  viscera,  and 
above  it  reaches  beyond  the  ribs  into  the  neck. 

In  consequence  of  the  arched  condition  of  the  diaphragm  depth 
the  depth  of  the  space  varies  greatly  at  different  points.  At  varies » 
the  centre,  where  the  depth  is  least,  it  measures  about  seven  before  ; 
inches,  but  at  the  back  as  much  again  ; and  the  other  ver-  behind ; 
tical  measurements  can  be  estimated  by  means  of  the  data  on  sides, 
given  of  the  level  of  the  base  to  the  wall  of  the  thorax. 

Alterations  in  capacity. — The  size  of  the  thoracic  cavity  in 
is  constantly  varying  during  life  with  the  condition  of  the  life ; 
ribs  and  the  diaphragm  in  breathing. 

It  is  increased  in  the  horizontal  measurements  in  inspira-  in  trans- 
tion,  when  the  ribs  are  raised  and  separated  from  one  sious  by 
another  ; and  is  diminished  in  expiration  as  the  ribs  approach  ribs  > 
each  other  and  the  sternum  sinks. 

An  alteration  in  depth  is  due  to  the  condition  of  the  in  depth  by 
diaphragm  in  respiration  ; for  the  muscle  descends  when  air  pira^ni, 
is  taken  into  the  lungs,  increasing  thus  the  cavity  ; and 
ascends  when  the  air  is  expelled  from  those  organs,  so  as  to 
restore  the  previous  size  of  the  space,  or  in  violent  efforts  to 
diminish  it.  But  the  movement  of  the  diaphragm  is  not  but  un- 
equal throughout,  and  some  parts  of  the  cavity  will  be  Uc 
increased  more  than  others.  For  instance  the  central  tendi- 
nous piece  is  joined  to  the  heart  case,  and  moves  but  slightly ; 
but  the  lateral,  bulging,  fleshy  halves  descend  freely,  and 
add  greatly  to  the  size  of  the  lateral  part  of  the  chest  by 
their  separation  from  the  thoracic  parietes. 

The  thoracic  cavity  may  be  diminished  by  the  diaphragm  Thorax  les- 
being  pushed  upwards  by  enlargement,  either  temporary  or  ad&tioSs  to 
permanent,  of  the  viscera  in  the  upper  part  of  the  abdomen ; abdomen, 
or  by  the  existence  of  fluid  in  the  latter  cavity. 

THE  PLEURiE. 

The  pleurse  are  two  serous  membranes,  or  closed  sacs,  Sac  of  the 
which  are  reflected  around  the  lungs  in  the  cavity  of  the  pleura‘ 
thorax.  One  occupies  the  right,  and  the  other  the  left  half 
of  the  cavity  ; and  it  approaches  its  fellow  along  the  middle 
line  of  the  body,  forming  a thoracic  partition,  though  the 
two  do  not  blend. 

Each  pleura  is  a sac  of  a conical  shape,  whose  apex  projects  Form. 

A A 
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into  the  neck  above  the  first  rib,  and  whose  base  is  in 
contact  with  the  diaphragm.  Its  outer  surface  is  rough,  and 
is  connected  to  the  lung  and  the  wall  of  the  chest  by  areolar 
tissue,  but  its  inner  surface  is  smooth  and  secerning.  Sur- 
rounding the  lung,  and  lining  the  interior  of  one  half  of  the 
cavity,  the  serous  membrane  consists  of  a parietal  part  or  the 
pleura  costalis,  and  of  a visceral  part,  the  pleura  pulmonalis. 
The  bags  of  the  pleurae  approach  one  another  in  the  middle 
line,  as  before  said,  and  form  a partition  called  mediastinum 
between  the  two  sides  of  the  cavity  of  the  chest. 

There  are  some  differences  in  the  shape  and  the  extent  of 
the  two  pleural  bags.  On  the  right  side  the  bag  is  wider 
and  shorter  than  on  the  left ; and  on  the  latter  it  is  narrowed 
by  the  projection  of  the  heart  to  the  left  side. 

The  continuity  of  the  bag  of  the  pleura  over  the  lung,  and 
along  the  wall  of  the  chest,  may  be  traced  circularly  from  a 
given -point  to  the  same,  in  the  following  manner  : — 

Supposing  the  membrane  to  be  followed  outwards  from 
the  sternum,  it  may  be  traced  on  the  walls  of  the  chest  as 
far  as  the  spinal  column  ; here  it  is  directed  forwards  to  the 
root  of  the  lung,  and  is  reflected  over  the  lung,  covering  its 
surface,  and  connecting  together  its  different  lobules.  From 
the  front  of  the  root  the  pleura  may  be  seen  to  course  over 
the  side  of  the  pericardium  to  the  sternum.  Below  the 
root  the  pleura  gives  rise  to  a thin  fold,  the  ligamentum 
latum  pulmonis , which  intervenes  between  the  inner  surface 
of  the  lung  and  the  side  of  the  pericardium. 

If  the  serous  sac  be  traced  above  the  root  of  the  lung,  it 
will  be  found  to  describe  a circle  without  deflection  over  the 
viscus. 

The  mediastinum. — The  median  thoracic  partition,  or  the 
mediastinum,  is  formed  by  the  approximation  of  the  pleural 
bags  along  the  middle  line,  and  is  constructed  of  two  mem- 
branes,— one  being  derived  from  each  sac.  But  the  two 
strata  do  not  approach  equally  near  throughout ; for  about 
midway  between  the  sternum  and  the  spine  they  are  widely 
separated  from  one  another  by  the  heart.  In  front  of  the 
heart  and  behind  it,  however,  the  contiguous  strata  of  the 
mediastinum  may  be  distinctly  seen  near  one  another  ; and 
to  the  parts  before  and  behind  that  viscus  the  terms 
ce  anterior  and  posterior  mediastina”  are  sometimes  applied, 
but  it  should  not  be  forgotten  that  they  are  only  portions  of 
one  great  mediastinum  or  septum  reaching  from  the  sternum 
to  the  spine. 

The  part  in  front  of  the  heart  (anterior  mediastinum) 


Fart  of  sep- 
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extends  from  the  pericardium  to  the  back  of  the  sternum,  tum  in^front 

and  is  formed  by  the  pleural  bag  of  each  side.  Behind  the 

second  piece  of  the  sternum  the  bags  touch  each  other,  but 

above  and  below  that  spot  they  are  separated  by  an  interval,  hourglass 

The  interpleural  space  in  the  anterior  part  of  the  mediastinum  shape* 

is  narrowed  at  the  centre,  and  is  inclined  below  to  the  left  of 

the  middle  line.  In  the  upper  part  of  the  space  are  the  Contents. 

remains  of  the  thymus  gland,  and  the  origin  of  some  of  the 

hyoid  and  laryngeal  muscles  ; and  in  the  lower  part  is  some 

areolar  tissue,  together  with  the  triangularis  sterni  muscle  of 

the  left  side. 

The  part  behind  the  heart  (posterior  mediastinum)  inter-  Part  behind 
venes  between  the  back  of  the  pericardium  with  the  roots  of  closes T" 
the  lungs  and  the  spinal  column.  Its  lateral  boundaries  are  larger  space, 
the  opposite  pleural  sacs,  which  are  separated  here  by  a 
larger  interpleural  space  than  in  the  front  of  the  heart.  If 
the  pleura  be  divided  behind  the  lung  on  the  right  side,  the 
extent  of  the  space  will  appear.  In  this  space  are  contained  The  con- 
the  different  bodies  on  the  front  of  the  spine,  which  pass  the^pace 
along  or  out  of  the  thoracic  cavity,  viz.  the  aorta,  the  vena 
azygos  and  the  thoracic  duct,  the  oesophagus  with  its  nerves, 
the  trachea,  the  splanchnic  nerves  at  the  lower  part,  and 
some  lymphatic  glands. 

Dissection. — The  pleura  and  the  fat  are  now  to  be  cleaned  Clean  peri- 
from  the  side  of  the  pericardium.  CardlUm  and 

The  root  of  the  lung  is  to  be  dissected  out  by  taking  away  pjng°f 
the  pleura  and  the  areolar  tissue  from  its  front  and  back, 
without  injuring  its  several  component  vessels.  In  this  dis-  Tracethe 
section  the  phrenic  artery  and  nerve  will  be  found  in  front  of 
the  root,  together  with  a few  nerves  (anterior  pulmonary)  ; 
the  last  are  best  seen  on  the  left  side.  Behind  the  root  of 
the  lung  is  the  large  vagus  nerve,  dividing  into  branches. 

For  the  present,  the  arch  of  the  aorta  and  the  small 
nerves  on  it  may  be  left  untouched. 

CONNECTIONS  OF  THE  LUNG. 

The  lungs  are  two  in  number,  and  are  contained  in  the  Number 
cavity  of  the  thorax,  one  on  each  side  of  the  spinal  column. 

In  these  organs  the  blood  is  changed  in  respiration.  and  use. 

The  lung  is  of  a somewhat  conical  form,  and  takes  its  Form, 
shape  from  the  space  in  which  it  is  lodged.  It  is  unattached 
on  all  sides,  except  at  the  inner  part  where  the  vessels  enter ; 
and  it  is  covered,  as  before  said,  by  the  bag  of  the  pleura, 
except  at  the  root.  It  presents  for  examination  a base  and 
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apex,  with  two  borders  and  two  surfaces  ; it  is  divided  also 
into  lobes  by  fissures,  and  has  a root  formed  out  of  the 
vessels  and  nerves  entering  its  inner  surface. 

The  base  of  the  lung  is  hollowed,  and  fits  on  the  convexity 
of  the  diaphragm  ; but  at  its  circumference  is  a thinned 
part,  which  projects  into  the  narrow  space  between  the 
muscle  and  the  thoracic  wall.  Following  the  shape  of  that 
muscle,  it  is  sloped  obliquely  from  before  backwards,  and 
reaches  in  consequence  much  lower  at  the  posterior  than  at 
the  anterior  edge.  Its  position  with  respect  to  the  wall  of 
the  thorax  may  be  ascertained  externally  by  taking  the  level 
of  the  diaphragm  as  a guide  (p.  352)  ; and  it  must  be 
remembered  that  the  lung  will  be  a rib’s  breadth  lower  in 
front  on  the  left,  than  on  the  right  side.  The  apex  is  rounded, 
and  projects  an  inch  to  an  inch  and  a half  above  the  first 
rib,  where  it  lies  beneath  the  clavicle,  the  anterior  scalenus 
muscle,  and  the  subclavian  artery. 

The  anterior  edge  or  border  is  thin,  and  overlays  in  part 
the  pericardium.  On  the  right  side  it  lies  along  the  middle 
of  the  sternum  as  low  as  the  sixth  costal  cartilage.  On  the 
left  side  it  reaches  its  fellow,  only  pleura  being  between,  as 
low  as  the  fourth  costal  cartilage  ; but  below  that  spot  it 
presents  a Y-shaped  notch,  whose  apex  is  opposite  the  outer 
part  of  the  cartilage  of  the  fifth  rib,  and  whose  base  is  turned 
to  the  middle  line.  Two  fissures  are  seen  in  this  border  of 
the  right  lung,  but  only  one  in  that  of  the  left  lung.  The 
posterior  border  is  as  long  again  as  the  anterior,  and  projects 
interiorly  between  the  lower  ribs  and  the  diaphragm  ; it  is 
thick  and  vertical,  and  is  received  into  the  hollow  by  the 
side  of  the  spinal  column. 

On  the  outer  aspect  the  lung  is  convex,  and  is  in  contact 
with  the  wall  of  the  thorax.  A large  cleft  divides  this 
surface  into  two  pieces  (lobes  of  the  lung),  and  on  the  right 
side  there  is  a second  smaller  fissure.  The  inner  surface  is 
flat  when  compared  with  the  outer,  and  is  marked  by  the 
following  inequalities  : — Altogether  in  front,  is  the  hollowr 
corresponding  with  the  heart  and  its  large  vessels,  which  is 
greatest  on  the  left  lung.  Behind  this,  but  nearer  the  pos- 
terior than  the  anterior  border,  is  a fissure  about  three 
inches  long,  hilum  pulmonis , which  receives  the  vessels 
forming  the  root  of  the  lung. 

Each  lung  is  divided  incompletely  into  two  parts  or  lobes 
by  an  oblique  fissure,  which  begins  near  the  apex,  and  ends 
in  the  anterior  border  near  the  base.  From  the  form  of  the 
lung  and  the  direction  of  the  fissure,  the  lower  lobe  is  neces- 
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sarily  the  largest.  In  the  right  lnng  a second  horizontal  and  the 
fissure  is  directed  forwards  from  the  middle  of  the  oblique  lobes. tl  reS 
one  to  the  anterior  border,  and  cuts  off  a small  triangular 
piece  from  the  upper  lobe  : this  is  the  third  lobe  of  the 
lung.  Occasionally  there  may  be  a trace  of  the  third  lobe 
in  the  left  lung. 

Besides  the  difference  in  the  number  of  the  lobes,  the  Difference 
right  lung  is  larger  and  heavier,  and  is  wider  and  more  size  of  the 
hollowed  out  at  the  base  than  the  left  ; it  is  also  shorter  by  lungs' 
an  inch.  The  increased  length  and  the  narrowness  of  the 
left  lung  are  due  to  the  absence  below  of  a large  projecting 
body  like  the  liver,  and  to  the  direction  of  the  heart  to  the 
left  more  than  to  the  right  side. 

Boot  of  the  lung.  — The  vessels  of  the  lung  entering  the  Root  of  the 
fissure  on  the  inner  surface  are  bound  together  by  the  pleura  lun^' 
and  some  areolar  tissue  ; they  form  a foot-stalk  or  the  root, 
which  fixes  the  lung  to  the  heart  and  the  windpipe.  The 
root  is  situate  at  the  inner  surface,  about  midway  between  Situation, 
the  base  and  apex,  and  about  a third  of  the  breadth  of 
that  surface  from  the  posterior  border  of  the  lung.  In  Connec- 
front  of  the  root  on  both  sides,  are  the  phrenic  nerve  and 
the  anterior  pulmonic  nerves,  the  former  being  at  some  little 
distance  from  it  ; and  anterior  to  the  right  root  is  the 
descending  cava.  Behind  on  both  sides,  is  the  posterior 
pulmonic  plexus  ; and  on  the  left  side  there  is,  in  addition, 
the  descending  aorta.  Above  on  the  right  side  is  the  vena 
azygos  ; and  on  the  left  side,  the  arch  of  the  aorta.  Below 
each  root  is  the  fold  of  pleura  called  ligamentum  latum 
pulmonis. 

In  the  root  of  the  lung  are  found  the  vessels  connected  ponstl- 

. n . . tuents  of 

with  the  function  of  respiration,  viz.  a division  of  the  air  the  root ; 

tube  (bronchus),  a branch  of  the  pulmonary  artery,  and  two 
pulmonary  veins  ; together  with  small  nutritive  bronchial 
arteries  and  veins,  and  some  nerves  and  lymphatics.  These 
different  parts  have  the  following  position  to  one  another  : — 

On  both  sides  the  bronchus  is  most  posterior,  the  pul-  their  rela- 
monary  veins  most  anterior,  and  the  pulmonary  artery  tion.P°S1 
between  the  other  two  constituents.  In  the  direction  from 
above  downwards  the  position  on  the  right  side  is,  bronchus, 
pulmonary  artery,  and  pulmonary  veins  ; but  on  the  left 
side  the  bronchus  and  artery  have  changed  places,  conse- 
quently the  relative  position  will  there  be,  artery,  bronchus, 
and  veins.  This  difference  in  the  two  sides  may  be  accounted 
for  by  the  left  branch  of  the  air  tube  being  at  a lower  level 
than  the  right. 
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THE  PERICARDIUM. 

The  bag  that  contains  the  heart  is  named  the  pericardium. 
It  is  situate  in  the  middle  of  the  thorax,  in  the  interval 
between  the  pleurse  of  opposite  sides.  Before  proceeding 
with  the  anatomy  of  this  sac,  the  following  dissection  should 
be  undertaken  : — 

Dissection. — Supposing  the  surface  of  the  pericardium  to 
be  already  cleaned,  the  student  should  next  dissect  out  the 
large  arteries  and  veins  connected  with  the  heart. 

The  following  nerves  of  the  left  side  crossing  the  arch  of 
the  aorta  should  be  sought  carefully  : — The  nerve  most  to 
the  left,  and  the  largest,  is  the  vagus  ; the  next  largest  in 
size  on  the  right  of  the  vagus  is  the  phrenic  nerve.  Between 
the  preceding  nerves,  and  close  to  the  coats  of  the  artery, 
are  the  two  following  small  nerves, — the  left  superficial 
cardiac  nerve  of  the  sympathetic,  and  the  cardiac  branch  of 
the  left  vagus  ; of  the  two,  the  last  is  the  smallest,  and  to 
the  right  of  the  other. 

The  cardiac  nerves  from  the  left  vagus  and  the  sympa- 
thetic are  to  be  followed  onwards  to  a small  plexus  (super- 
ficial cardiac)  in  the  concavity  of  the  aorta.  An  offset  of 
the  plexus  is  to  be  traced  downwards  between  the  pulmonary 
artery  and  the  aorta  towards  the  anterior  coronary  artery  of 
the  heart ; and  another  prolongation  is  to  be  found  coming 
forwards  by  the  side  of  the  arterial  duct,  from  the  deep 
cardiac  plexus,  to  join  the  superficial  one.  When  the  peri- 
cardium is  opened  the  nerves  will  be  followed  on  the  heart, 
but  their  dissection  is  difficult,  and  will  require  some  care. 
Oftentimes  these  small  nerves  are  destroyed  in  injecting  the 
body. 

The  pericardium  is  larger  than  the  viscus  it  contains. 
Occupying  the  interpleural  space,  it  is  situate  behind  the 
sternum,  and  projects  below  on  each  side  of  that  bone,  but 
much  more  towards  the  left  than  the  right  side.  Some- 
what conical  in  form,  the  wider  part  of  the  bag  is  turned 
towards  the  diaphragm,  and  the  narrower  part  upwards 
towards  the  large  vessels  of  the  heart.  Laterally,  the  peri- 
cardium is  covered  by  the  pleura,  and  the  phrenic  nerve 
and  vessels  lie  in  contact  with  it.  Its  anterior  and  posterior 
surfaces  correspond  with  the  objects  contained  in  the  fore 
and  hinder  part  of  the  interpleural  space  ; and  on  the 
anterior  aspect  the  bag  is  partly  covered  by  the  margins  of 
the  lungs,  especially  the  left,  in  the  manner  stated.  This 
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envelope  of  the  heart  consists  of  a fibrous  structure,  which  Fibro- 
is  lined  internally  by  a serous  membrane.  case. 

The  fibrous  part  surrounds  the  heart  entirely,  and  is  Fibrous  part 
pierced  by  the  different  vessels  entering  that  organ.  It  f^ths  to 
gives  prolongations  around  the  vessels  passing  through  it,  vessels, 
and  the  strongest  of  these  sheaths  is  on  the  aorta.  Interiorly 
it  is  united  by  fibres  to  the  central  tendon  of  the  diaphragm  ; phragmf" 
but  on  the  left  side  it  extends  beyond  the  limit  of  the 
tendon,  and  reaches  the  fleshy  fibres  of  the  muscle.  This  its  struc- 
membrane  is  thickest  at  the  upper  part,  and  is  formed  of tuie' 
fibres  crossing  in  different  directions,  many  being  longitu- 
dinal. When  the  pericardium  has  been  cut  open,  the  serous 
lining  will  be  discernible. 

The  serous  sac  lines  the  interior  of  the  fibrous  pericardium,  Serous 
and  is  reflected  over  the  surface  of  the  heart.  Like  other  fibrous, n°S 
serous  membranes,  the  arachnoid  for  example,  it  has  a 
parietal  and  a visceral  part.  After  lining  the  interior  of  the 
fibrous  case,  to  which  it  gives  the  shining  appearance,  the  and  covers 
membrane  is  conducted  to  the  surface  of  the  heart  by  the  of 

different  vessels.  As  it  is  reflected  on  the  aorta  and  the 
pulmonary  artery  it  contains  those  vessels  in  one  tube,  not 
passing  between  their  contiguous  surfaces  ; and  at  the  pos-  Peculiarities 
terior  part  of  the  pericardium  it  forms  a pouch  between  the  tk>ns. 1 
pulmonary  veins  of  opposite  sides.  The  cavity  of  the  serous 
sac  is  lubricated  by  a little  fluid. 

The  vessels  of  the  pericardium  are  derived  from  the  aorta,  Vessels, 
the  internal  mammary,  the  bronchial,  the  oesophageal,  and 
the  phrenic  arteries. 

THE  HEART  AND  ITS  LARGE  VESSELS* 

The  heart  is  a hollow  muscular  body,  and  is  divided  This  hollow 
into  four  compartments  by  septa.  It  is  the  centre  of  the  centreof 
vascular  system,  and  the  agent  in  the  propulsion  of  the  circulation, 
blood  through  the  body.  Into  it  veins  enter,  and  from  it 
the  arteries  issue. 

Form . — When  the  heart  is  distended,  its  form  is  conical.  Form. 
Lather  flattened  from  before  backwards,  and  rounded  on 
the  left  side,  its  surfaces  and  borders  have  differences  which  Surfaces 
serve  to  distinguish  them  from  each  other  : — thus  the  an-  aud  bordeis- 
terior  surface  is  slightly  convex,  whilst  the  posterior  is  nearly 
flat ; the  left  border  is  thick  and  round,  but  the  right  is  thin, 
sharp,  and  less  firm. 

Size.' — The  size  varies  greatly,  and  in  general  the  heart  of  Size, 
the  woman  is  smaller  than  that  of  the  man.  The  measure- 
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rnents  may  be  said  to  be,  commonly,  four  inches  and  three 
quarters  in  length,  three  inches  and  a half  in  width,  and 
two  inches  and  a half  in  thickness. 

Position  and  direction. — The  heart  lies  beneath  the  lower 
two  thirds  of  the  sternum,  and  projects  on  each  side  of  it, 
but  more  on  the  left  than  the  right  side.  Its  axis  is  not 
parallel  to,  but  is  inclined  obliquely  across  that  of  the  body. 

The  heart  has  not  a vertical  direction  in  the  chest,  with 
the  base  upwards  and  the  apex  down,  but  almost  a hori- 
zontal one,  with  the  base  directed  backwards  to  the  right, 
and  the  apex  forwards  to  the  left  side  ; and  the  left  margin 
of  the  viscus  is  undermost,  whilst  the  right  is  foremost. 

Limits. — The  limits  of  the  whole  heart  are  the  follow- 
ing : — 

The  base  is  opposite  the  spinal  column,  and  corresponds 
with  the  interval  between  the  fifth  and  the  eighth  dorsal 
vertebrse.  The  apex  strikes  the  wall  of  the  thorax  during 
life  just  below  the  fifth  rib,  near  its  junction  with  the 
cartilage  ; and  at  a spot  on  the  surface,  ‘ ( two  inches  below 
the  nipple  and  one  on  the  sternal  side  ” (Williams). 

The  upper  limit  would  be  a line  across  the  sternum  on  a 
level  with  the  upper  border  of  the  third  costal  cartilage. 
And  the  lower  limit,  a line  over  the  junction  of  the  sternum 
with  the  xiphoid  cartilage,  from  the  articulations  of  the 
sixth  and  seventh  cartilages  of  the  right  side  to  the  spot 
where  the  apex  touches. 

Its  lateral  limits  are  the  following.  On  the  right  it  pro- 
jects from  one  to  one  inch  and  a half  beyond  the  middle 
line  of  the  sternum,  and  its  increase  in  this  direction  is  con- 
stantly varying  with  the  degree  of  distension  of  the  right 
half  of  the  heart.  On  the  left  side  the  heart  projects  three 
inches  to  three  inches  and  a half  from  the  centre  of  the 
breast  bone. 

Position  to  the  wall. — In  consequence  of  the  direction  of 
the  heart  in  the  thorax,  only  some  parts  can  be  near,  or  in 
contact  with  the  parietes  in  front.  Thus  the  base  will  be 
directed  away  from  the  sternum  and  the  costal  cartilages, 
and  the  left  half  will  be  undermost  and  deep  in  the  cavity  ; 
whilst  the  right  half  and  apex  will  be  directed  forwards,  and 
will  correspond  with  the  anterior  wall,  though  mostly  with 
lung  intervening.* 

* If  the  dissector  wishes  for  farther  information  respecting  the  cor- 
respondence of  the  different  portions  of  the  heart  to  points  of  the  wall 
of  the  thorax,  he  may  refer  to  the  Papers  by  Dr.  Sibson,  in  vol.  xii.  of 
the  Trans,  of  the  Provincial  Med.  and  Surg.  Association. 
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Component  parts. — The  heart  is  a double  organ,  and  is  The^heart 
made  up  of  two  similar  halves,  right  and  left.  In  each  half 
are  two  hollow  portions,  an  auricle  and  a ventricle  ; these 
communicate,  and  are  provided  with  vessels  for  the  entrance 
and  exit  of  the  blood.  The  right  half  receives  black  blood 
by  the  systemic  veins,  and  sends  the  same  to  the  lungs  by  auricle  and 
means  of  the  pulmonary  artery  ; but  the  left  half  is  supplied  1 
with  red  blood  from  the  lungs  by  the  pulmonary  veins,  and 
distributes  it  over  the  body  through  the  aorta. 

On  the  surface  of  the  heart  are  certain  grooves  indicatory  Grooves 
of  this  composition.  Thus  passing  circularly  round  the  positSJfof 
heart,  nearer  the  base  than  the  apex,  is  a groove  which  cuts 
off,  as  it  were,  the  thin  auricular,  from  the  fleshy  ventricular 
part.  The  auricular  portion  is  placed  at  the  base  of  the  auricles 
organ,  and  is  subdivided  into  two  halves  (right  and  left)  by 
a median  partition.  In  like  manner  the  ventricular  portion 
is  parted  into  right  and  left  ventricles  by  a septum.  The 
situation  of  the  median  partition  between  the  ventricles  is 
recognised  by  a longitudinal  sulcus  on  each  surface  : this  tion  be-tl~ 
sulcus  does  not  occupy  the  mid  space  either  on  the  anterior  tween 
or  the  posterior  aspect,  but  is  nearer  the  left  border  of  the  these' 
heart  in  front,  and  the  right  border  behind  ; so  that  most 
of  the  anterior  surface  is  formed  by  the  right,  and  the  greater  right  most 
part  of  the  posterior  surface  by  the  left  ventricle.  10  IO  ! 

The  auricles  are  two  (right  and  left),  as  before  said,  and 
are  placed  so  deeply  at  the  base  of  the  heart,  behind  the  aorta  tion  of  the 
and  the  pulmonary  artery,  that  only  the  tip  of  the  right  one  auncles- 
comes  forwards  to  the  sternum.  They  receive  their  appella- 
tion from  the  resemblance  that  the  tips  or  appendices,  which 
project  forwards  on  the  sides  of  the  arteries,  bear  to  the 
dog’s  ears.  The  auricles  are  much  thinner  than  the  ven- 
tricles,  and  are  recipients  of  blood  from  large  veins.  Of  the  ties, 
two,  the  right  is  rather  the  larger  and  the  more  anterior  ; Right, 
it  is  joined  by  the  upper  and  the  lower  cava,  and  by  veins 
from  the  substance  of  the  heart.  The  left  auricle  receives  Left* 
the  two  pulmonary  veins  of  each  side. 

The  ventricles  constitute  the  fleshy  part  of  the  heart,  and  The  ven- 
are  thicker  than  the  auricles,  below  which  they  lie.  Two  in  municate 
number,  like  the  auricles,  each  has  an  opening  into  the  auricle  ^.^gar~ 
of  its  own  side,  by  which  it  receives  blood  ; and  another 
opening  into  an  artery,  by  which  the  blood  is  transmitted  Number- 
from  the  cavity.  Their  unequal  extent  on  the  aspects  of 
the  heart  has  been  before  alluded  to  : — thus  the  right  ven-  The  right- 
tricle  forms  the  thin  right  border  and  the  greater  part  of 
the  anterior  surface,  and  is  prolonged  upwards  on  the  left 
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into  the  pulmonary  artery.  The  left  ventricle  enters  alone 
into  the  apex,  and  constructs  the  left  border,  and  most  of 
the  posterior  surface  of  the  heart  : with  its  cavity  the  aorta 
is  connected. 

j Dissection. — Before  opening  the  heart  the  vessels  for  the 
nutrition  of  its  substance  (coronary  arteries)  are  to  be  dis- 
sected on  the  surface,  together  with  the  small  nerves  and 
veins  that  accompany  them.  The  two  arteries  appear  on  the 
sides  of  the  pulmonary  artery,  and  occupy  the  grooves  on 
the  surface  of  the  heart,  where  they  are  surrounded  by  fat. 
One  branches  over  the  right,  and  the  other  over  the  left  side. 
With  the  anterior  artery  is  a plexus  of  nerves,  which  is  to 
be  followed  upwards  to  the  superficial  cardiac  plexus  ; and 
with  the  remaining  artery  is  another  plexus. 

In  the  groove  at  the  back  of  the  heart  between  the 
auricles  and  ventricles,  the  student  will  find  the  large  coro- 
nary vein,  and  the  dilated  coronary  sinus  in  which  it  ends  : 
the  last  should  be  defined  and  followed  to  its  ending  in  the 
right  auricle. 

The  coronary  arteries  are  two  small  vessels  which  are  so 
named  from  their  course  around  the  heart  ; they  are  the 
first  branches  of  the  aorta,  and  arise  close  above  the  semi- 
lunar valves.  One  is  distributed  on  the  right  and  the  other 
on  the  left  side  of  the  heart. 

a.  The  right  coronary  branch  appears  on  the  right  side  of 
the  pulmonary  artery,  and  is  directed  onwards  in  the  depres- 
sion between  the  right  auricle  and  ventricle  to  the  posterior 
aspect  of  the  heart,  where  it  anastomoses  with  a similar 
circular  offset  from  the  left  coronary  artery.  In  this  course 
branches  are  distributed  upwards  and  downwards  to  the 
right  half  of  the  heart.  Two  of  these  are  of  larger  size  than 
the  rest  : — one  runs  on  the  anterior  aspect  of  the  right 
ventricle  towards  the  free  margin  ; the  other  descends  on  the 
back  of  the  heart,  along  the  septum  between  the  ventricles, 
and  anastomoses  towards  the  apex  with  the  left  coronary  artery. 

b.  The  left  coronary  branch  is  inclined  first  behind  the 
pulmonary  artery  to  the  left  side  of  the  vessel,  then  in  the 
groove  between  the  left  auricle  and  ventricle  to  the  back  of 
the  heart,  where  it  anastomoses  with  the  right  coronary 
branch.  Like  the  preceding  artery,  it  furnishes  offsets  to 
the  substance  of  the  auricle  and  ventricle  of  its  side.  The 
largest  of  these  descends  in  the  anterior  sulcus  over  the 
partition  of  the  ventricles  towards  the  apex,  and  communi- 
cates with  the  descending  branch  of  the  right  coronary 
artery  at  the  back  of  the  heart. 
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The  veins  of  the  substance  of  the  heart  (cardiac)  are  not  Veins  of  the 
the  same  in  number,  nor  have  they  the  same  arrangement 
as  the  arteries.  There  may  be  said  to  be  three  sets,  but  for 
the  most  part  they  are  united  into  one  large  trunk,  the 
coronary  sinus,  which  opens  into  the  right  auricle. 

The  coronary  sinus  (fig.  54,  e),  will  be  seen  on  raising  the  Coronary 
heart  to  be  apparently  the  dilated  ending  of  the  great smus / 


Fig.  54.* 


coronary  vein.  The  points  in  its  anatomy  will  be  better 
seen  if  it  is  opened  with  a scissors.  About  an  inch  usually  extent ; 
in  extent,  it  is  limited  on  the  one  side  by  two  valves  at  the 
opening  of  the  great  coronary  vein  into  it ; and  on  the  other 
side  by  a large  valve  (Thebesian),  where  it  opens  into  the 
right  auricle.  It  is  crossed  by  the  muscular  fibres  of  the  left  structure ; 
auricle.  Interiorly  and  at  its  inner  termination  it  receives 
some  branches  from  the  back  of  the  ventricles,  whose 
openings  are  guarded  by  valves  ; and  nearly  at  its  outer 
termination  is  another  vein  without  a valve, — the  oblique  veins  join- 
vein  of  Mr.  Marshall,  whicl^  ascends  along  the  back  of  the  mg  lt' 
left  auricle. 

a.  The  great  cardiac  or  coronary  vein  (fig.  54,  d)  begins  Large  car- 
in  front,  near  the  apex  of  the  heart,  in  the  substance  of  the  1S 

* Back  of  the  heart,  with  its  veins  (Quain’s  Anatomy),  m.  Right 
auricle,  n . Left  auricle.  1.  Right  ventricle.  o.  Left  ventricle. 

d.  Left  auricular  appendix,  and  under  it  is  the  great  cardiac  vein. 

e.  The  coronary  sinus,  joined  by  veins  from  the  right  side  at  its  ending 
in  the  right  auricle,  c.  Four  pulmonary  veins.  Jc.  Two  pulmonary 
arteries.  /.  Aortic  arch. 
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ventricles.  From  this  origin  the  vessel  turns  to  the  back 
of  the  heart  in  the  sulcus  between  the  left  auricle  and 
ventricle,  and  opens  into  the  coronary  sinus.  It  receives 
collateral  branches  in  its  course,  and  its  ending  in  the  sinus 
is  marked  by  two  valves. 

b.  Anterior  and  posterior  cardiac  reins. — Some  small 
veins  on  the  anterior  part  of  the  right  ventricle  open  sepa- 
rately, by  one  or  more  trunks,  into  the  lower  part  of  the 
right  auricle.  Similar  small  veins  exist  over  the  back  of 
the  ventricles  ; and  one,  larger  than  the  rest,  lies  over  the 
septum  ventriculorum  : they  enter  the  coronary  sinus  by 
separate  valved  openings. 

c.  Smallest  cardiac.  — A third  set  of  veins  (veins  of  The- 
besius,  vense  minimse)  lie  in  the  substance  of  the  heart  : 
these  are  noticed  in  the  description  of  the  right  auricle. 

Cardiac  nerves. — The  nerves  for  the  supply  of  the  heart 
are  derived  from  a large  plexus  (cardiac)  around  the  roots  of 
the  aorta  and  the  pulmonary  artery.  Part  of  this  plexus  is 
superficial  to  the  pulmonary  artery,  and  part  beneath  it ; 
and  an  offset  is  sent  from  each  with  a coronary  artery. 
Only  the  superficial  part  of  the  plexus  can  be  now  seen. 

The  small  superficial  cardiac  plexus  is  placed  by  the  side  of 
the  ductus  arteriosus,  and  below  the  arch  of  the  aorta.  The 
nerves  joining  it  are  the  left  superficial  cardiac  nerve  of  the 
sympathetic,  the  small  (cervical)  cardiac  branch  of  the  left 
vagus  (p.  118),  and  a considerable  bundle  of  nerves  from  the 
deep  cardiac  plexus.  A small  ganglionic  mass  is  sometimes 
seen  in  the  plexus.  Interiorly  the  plexus  ends  in  nerves 
to  the  heart  with  the  right  coronary  artery.  A few  filaments 
pass  on  the  left  division  of  the  pulmonary  artery  to  the 
front  of  the  root  of  the  lung  of  the  same  side. 

a.  The  anterior  or  right  coronary  plexus  passes  downwards 
from  the  plexus  above  described,  to  reach  the  right  coronary 
artery,  and  receives  near  the  heart  a communicating  offset 
from  the  right  half  of  the  deep  cardiac  plexus. 

b.  The  posterior  or  left  plexus  is  derived,  as  will  be  subse- 
quently seen,  from  the  deep  cardiac  plexus,  and  accompanies 
the  left  coronary  artery  to  the  heart. 

On  the  heart  the  nerves  at  first  surround  the  arteries,  but 
they  soon  leave  the  vessels,  and  becoming  smaller  by  subdi- 
vision, are  lost  in  the  muscular  substance  of  the  ventricles. 
On  and  in  the  substance  of  the  heart  the  nerves  are  marked 
by  small  ganglia. 

The  cavities  or  the  heart  may  be  examined  in  the  order 
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in  which  the  current  of  the  blood  passes  through  them,  viz. , ^r°f  the 
first  right  auricle  and  ventricle,  and  afterwards  left  auricle 
and  ventricle. 

Dissection . — In  the  examination  of  its  cavities  the  heart  Dissection 
is  not  to  be  removed  from  the  body.  To  open  the  right  £°gkPeu 
auricle,  an  incision  may  be  made  in  it  near  the  free  border,  auricle, 
and  from  the  superior  cava  nearly  to  the  inferior  cava  ; from 
the  centre  of  that  incision  the  knife  is  to  be  carried  across 
the  anterior  wall  to  the  auricula.  By  means  of  these  cuts 
an  opening  will  be  made  of  sufficient  size  ; and  on  raising 
the  flaps  with  hooks  or  pieces  of  thread,  and  removing  the 
coagulated  blood,  the  cavity  may  be  learnt. 

The  cavity  of  the  right  auricle  is  of  an  irregular  form,*  Form  of 
though  when  seen  from  the  right  side,  with  the  flaps  held  up  auricle 
as  above  directed,  it  has  somewhat  the  appearance  of  a cone, 
with  the  base  to  the  right  and  the  apex  below  and  to  the  left. 

The  base  or  wider  part  of  the  cavity  is  turned  towards  the  its  base ; 
right  side,  and  at  its  extremities  are  the  openings  of  the  supe- 
rior and  inferior  cavse.  Between  those  vessels  the  wall  of  the 
cavity  projects  a little,  and  presents  a slight  elevation  in 
some  bodies  (tubercle  of  Lower).  The  apex  is  prolonged  apex, 
downwards  towards  the  junction  of  the  auricle  with  the 
ventricle,  and  in  it  is  the  large  opening  into  the  right  ven- 
tricular cavity. 

The  anterior  wall  is  thin  and  loose.  Near  its  upper  part  Anterior 
is  an  opening  leading  into  the  pouch  of  the  appendix  or  ^nJspre' 
auricula,  which  will  admit  the  tip  of  the  little  finger,  auricula. 
Around  and  in  the  interior  of  the  appendix,  are  fleshy 
bands,  named  musculi  pectinati,  which  cross  mostly  in  a 
transverse  direction,  and  form  a network  that  contrasts  with 
the  general  smoothness  of  the  auricle. 

The  posterior  wall  corresponds  for  the  most  part  with  the  Posterior 
septum  between  the  auricles,  in  consequence  of  the  position  marked  by 
of  the  heart.  On  it,  nearer  the  inferior  than  the  superior  fossa  ovalis. 
cava,  is  a large  oval  depression,  the  fossa  ovalis,  which  is  the 
remains  of  an  opening  between  the  auricles  in  the  fetus. 

Interiorly  the  fossa  merges  into  the  opening  of  the  lower 
cava.  A thin  semitransparent  structure  forms  the  bottom  of 
the  fossa,  and  there  is  oftentimes  a small  oblique  aperture 
at  its  upper  part.  Around  the  upper  three  fourths  of  that 
hollow  is  an  elevated  band  of  muscular  fibre,  called  annulus 

* Sometimes  the  term  cavity  of  the  auricle  is  applied  only  to  the 
appendix,  and  the  term  sinus  venosus  to  the  rest  of  the  space  here 
named  auricle. 
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seu  isthmus  Vieussenii,  which  is  most  prominent  above  and 
on  the  inner  side,  and  gradually  subsides  interiorly.  Alto- 
gether at  the  lower  part  of  the  posterior  wall,  between  the 
opening  into  the  ventricle  and  that  of  the  inferior  cava,  is 
the  aperture  of  the  coronary  sinus.  Small  apertures  are  seen 
scattered  over  the  surface  : — some  lead  only  into  depressions ; 
but  others  are  the  mouths  of  veins  of  the  substance  of  the 
heart  (venae  cordis  minimae),  and  are  named  foramina  The- 
besii. 

The  chief  apertures  in  the  auricle  are  those  of  the  two 
cavae,  of  the  coronary  sinus,  and  of  the  ventricle.  The 
position  of  the  openings  of  the  cavae  should  be  noted 
specially,  because  they  are  so  placed  as  to  prevent  the 
mingling  to  any  great  extent  of  the  currents  of  blood 
issuing  from  them  in  the  fetus.  The  opening  of  the  supe- 
rior cava  is  in  the  front  and  top  of  the  auricle,  and  its  direc- 
tion is  downwards  and  somewhat  forwards  ; whilst  the 
inferior  cava  enters  the  lowest  part  of  the  auricle  near  the 
septum,  and  is  directed  inwards  and  backwards  to  the  fossa 
ovalis. 

All  the  openings,  except  that  of  the  superior  cava,  have 
some  kind  of  valve.  In  front  of  the  inferior  cava  is  a thin 
fold  of  the  lining  membrane  of  the  cavity,  the  Eustachian 
valve,  but  in  the  adult  this  is  only  a remnant  of  a much 
larger  structure  in  the  fetus.  This  valve  in  its  perfect  state 
is  semilunar  in  form,  with  its  convex  margin  attached  to  the 
wall  of  the  vein,  and  the  other  free  in  the  cavity  of  the 
auricle.  Its  surfaces  are  directed  forwards  and  backwards.  . 
In  width  the  valve  surpasses  the  vein  opening,  so  that  its 
extremities  reach  the  surface  of  the  auricle ; and  the  left  end 
is  connected  with  the  annulus,  or  the  rim  of  the  fossa  ovalis. 
The  free  margin  of  the  valve  is  often  reticular.  The  aperture 
of  the  coronary  sinus  in  the  lower  part  of  the  auricle  is  ! 
closed  by  a thin  fold  of  the  lining  membrane — valve  of  The- 
besius. The  auriculo- ventricular  opening  will  be  seen,  in 
examining  the  right  ventricle,  to  be  provided  with  valves, 
which  prevent  regurgitation  into  the  auricular  cavity. 

In  the  adult  there  is  but  one  current  of  blood  in  the  right  ; 
auricle  towards  the  ventricle.  But  in  the  fetus  there  are 
two  streams  in  the  cavity  of  the  auricle;  one  of  pure,  and 
the  other  of  impure  blood,  which  cross  one  another.,  The 
placental  or  pure  blood  entering  by  the  inferior  cava,  is 
directed  by  the  Eustachian  valve  chiefly  into  the  left  auricle, 
through  an  opening  (foramen  ovale)  in  the  septum;  whilst 
the  current  of  systemic  or  impure  blood,  coming  in  by  the 
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superior  cava,  flows  downwards  in  front  of  the  other  to  the 
right  ventricle. 

Dissection. — Seizing  the  loose  part  of  the  right  ventricle, 
the  student  should  pass  the  scalpel  through  it  below  the 
opening  from  the  auricle,  and  cutting  downwards  bring  it 
out  interiorly  near  the  apex  of  the  heart  without  injuring 
the  septum  ventriculorum.  A flap  is  thus  formed,  like  the 
letter  V,  of  the  anterior  part  of  the  ventricle.  In  the 
examination  of  the  cavity  of  the  right  ventricle,  both  the  flap 
and  the  apex  of  the  heart  should  be  raised  with  hooks,  so 
that  the  space  may  be  looked  into  from  below. 

The  cavity  or  the  hight  ventricle  is  triangular  in  form, 
and  has  the  base  turned  upwards  to  the  auricle  of  the  same 
side.  On  a cross  section  the  cavity  would  appear  semilunar 
in  shape,  with  the  septum  between  the  ventricles  convex 
towards  the  cavity. 

The  apex  of  the  cavity  reaches  the  right  border  of  the 
heart  at  a little  distance  from  the  tip.  The  base  of  the 
ventricle  is  sloped,  and  is  perforated  by  two  apertures  ; one 
of  these,  on  the  right,  leading  into  the  auricle,  is  the  right 
auriculo- ventricular  opening  ; the  other  on  the  left,  and 
much  higher,  is  the  mouth  of  the  pulmonary  artery.  The 
part  of  the  cavity  which  communicates  with  the  pulmonary 
artery  is  funnel-shaped,  and  is  named  infundibulum,  or  conus 
arteriosus. 

The  anterior  wall , or  the  loose  part  of  the  ventricle,  is 
comparatively  thin,  and  forms  most  of  the  anterior  surface  of 
the  ventricular  portion  of  the  heart.  The  posterior  wall 
corresponds  in  greatest  part  with  the  septum  between  the 
ventricles,  and  is  of  considerable  thickness. 

Over  the  greater  part  of  the  cavity  the  surface  is  irregular, 
and  is  marked  by  projecting  fleshy  bands  of  muscular  fibres, 
the  columnse  carneae,  but  near  the  aperture  of  the  pulmonary 
artery  the  wall  becomes  smooth.  The  fleshy  columns  are  of 
various  sizes,  and  of  three  different  kinds.  Some  form 
merely  a prominence  in  the  ventricle,  as  on  the  septum. 
Others  are  attached  at  each . end,  but  free  in  the  middle 
(trabeculae  carneae).  And  a third  set,  which  are  fewer  in 
number  and  much  the  largest,  project  into  the  cavity,  and 
form  rounded  bundles,  named  musculi  papillares ; these  give 
attachment  by  their  free  ends  to  the  little  tendinous  cords  of 
the  valve  of  the  auriculo-ventricular  opening. 

The  auriculo-veyitricular  orifice  is  situate  in  the  base  of 
the  ventricle,  near  the  right  or  free  border  of  the  heart,  and 
is  opposite  the  centre  of  the  sternum,  between  the  third 
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costal  cartilages:  it  is  slightly  larger  than  the  corresponding 
aperture  of  the  left  side  of  the  heart.  It  is  oval  from  side 
to  side,  and  its  shape  is  maintained  by  a strong  fibrous  band 
that  surrounds  it.  Prolonged  from  the  circumference  of  the 
opening  is  a thin  membranous  valve,  which  projects  into  the 
cavity  of  the  ventricle.  Near  its  attachment  to  the  heart 
the  valve  is  undivided,  but  it  is  serrated,  or  divided  into 
three  chief  points  at  its  lower  margin,  and  is  named  tricus- 
pid ; to  this  margin  are  attached  small  tendinous  cords 
(chordae  tendineae),  which  unite  it  to  the  muscular  bundles 
of  the  ventricle. 

The  tricuspid  valve  is  constructed  by  the  lining  membrane 
of  the  heart,  which  encloses  some  muscular  fibres,  as  well  as 
fibrous  tissue.  Its  three  slips  or  tongues  are  thus  placed  : — 
One  is  next  the  front  of  the  ventricle  ; another  is  in  contact 
with  the  posterior  wall  ; and  the  remaining  part,  the  largest 
and  most  moveable,  is  interposed  between  the  apertures  into 
the  auricle  and  pulmonary  artery.  The  central  part  of  each 
tongue  is  strong,  whilst  the  edges  are  thin  and  notched  ; 
and  between  the  primary  divisions  there  are  sometimes 
secondary  points  (Kurschner).  The  tendinous  cords  that 
keep  the  valve  in  position  ascend  from  the  musculi  papillares 
in  the  intervals  between  the  pieces  of  the  valve,  and  are 
connected  with  each  segment.  * They  end  on  the  surface  of 
the  valve  turned  away  from  the  opening  in  three  different 
ways  ; some  reach  the  attached  upper  margin  of  the  valve  ; 
others  enter  its  central  thickened  part ; and  the  rest, 
which  are  much  finer,  end  in  the  thin  point  and  edge  of  the 
tongue  of  the  valve. 

During  the  contraction  of  the  ventricle  the  valve  is  raised 
by  the  blood,  so  as  to  close  the  opening  into  the  auricle,  but 
the  farther  protrusion  of  it  into  the  latter  cavity  is  arrested 
by  the  small  tendinous  cords. 

The  mouth  of  the  pulmonary  artery  will  be  seen  when  the 
incision  in  the  anterior  wall  of  the  ventricle  is  prolonged 
upwards  into  it.  It  is  situate  on  the  left  of  the  opening 
into  the  auricle,  and  is  opposite  the  upper  border  of  the 
third  costal  cartilage  of  the  left  side,  close  to  the  sternum. 
Into  it  the  funnel-shaped  part  of  the  right  ventricle  or  the 
infundibulum  is  prolonged,  and  in  its  interior  are  three 


i 

i 


* The  papillary  muscles  are  collected  into  two  principal  groups, 
whose  tendons  enter  the  interval  on  each  side  of  the  right  or  anterior 
tongue  of  the  valve.  In  the  interval  between  the  left  and  posterior 
segments  of  the  valve  the  tendinous  cords  are  very  small,  and  are  con- 
nected with  the  septum. 
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semilunar  or  sigmoid  valves.  Each  valve  is  attached  to  the 

side  of  the  vessel  by  its  convex  border,  and  is  free  in  the 

cavity  by  the  opposite  border,  in  which  there  is  a slightly  ^|^attach“ 

thickened  and  projecting  nodule  that  has  been  named  the 

corpus  Arantii. 

The  semilunar  valves  resemble  in  structure  the  tricuspid,  structure  of 
for  they  are  formed  of  fibrous  tissue  with  a covering  of  the 
lining  membrane.  In  the  valves  the  fibrous  tissue  has  a 
special  arrangement  : — There  is  one  band  along  the  attached  Arrange- 
margin  ; a second  along  the  free  margin,  which  is  connected  fikrousf 
with  the  projecting  nodule ; and  a third  set  of  fibres  is  tissue, 
directed  from  the  nodule  across  the  valve,  so  as  to  leave  a 
semilunar  interval  almost  free  from  fibres  near  the  free 
edge,  which  has  been  named  lunula. 

The  use  of  these  little  valves  is  obvious,  viz.  to  give  free  Their  use. 
passage  to  fluid  in  one  direction,  and  to  prevent  its  return 
by  closing  the  area  of  the  vessel.  Whilst  the  blood  is 
entering  the  artery  the  valves  are  placed  against  the  wall  ; 
but  when  the  vessel  acts  on  the  contained  blood  the  valves 
are  thrown  towards  the  centre  of  the  cavity,  and  arrest  the 
return  of  the  circulating  fluid  into  the  ventricle. 

Dissection.  — To  open  the  cavity  of  the  left  auricle  the  To  open  left 
apex  of  the  heart  is  to  be  raised,  and  a cut  is  to  be  made  c unc  e* 
across  the  posterior  surface  of  the  auricle  from  the  right  to 
the  left  pulmonary  veins.  Another  incision  should  be  made 
in  the  auricula  at  right  angles  to  the  first.  The  apex  of  the 
heart  must  necessarily  be  raised  during  the  examination  of 
the  auricle. 

The  CAVITY  OF  THE  LEFT  AURICLE  (fig.  55)  is  Smaller  than  Shape  of 
that  of  the  right  side.*  Irregularly  conical  in  shape,  the  auricle?**  left 
wider  part  is  turned  towards  the  spinal  column,  and  receives 
the  pulmonary  veins  ; and  the  narrowed  part  opens  inferiorly 
into  the  left  ventricle. 

On  the  left  side  towards  the  upper  part,  is  the  aperture  of  On  anterior 
the  pouch  of  the  auricula,  which  is  narrower  than  on  the 
right  side.  In  the  interior  of  the  pouch,  as  well  as  around 
the  entrance,  are  the  fleshy  fibres  or  the  musculi  pectinati, 
which  resemble  those  before  seen  in  the  other  auricle. 

On  the  part  of  the  wall  corresponding  with  the  septum  On  septum, 
auricularum,  is  a superficial  fossa  of  a semilunar  form  foramen 
(fig.  55  e),  the  remains  of  the  oval  aperture  through  that  ovale- 
partition  ; this  is  bounded  below  by  a projecting  ridge,  con- 

* The  division  of  the  cavity  into  auricle  and  sinus  venosus  may  he 
made  on  this  as  on  the  other  side. 
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cave  upwards,  which  is  the  edge  of  the  structure  or  valve 
that  closed  the  opening  in  the  fetus.  This  impression  in 
the  left  auricle  is  above  the  fossa  ovalis  in  the  right  cavity, 


Fig.  55.* 
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because  the  aperture  of  communication  between  the  two  in 
the  fetus  was  an  oblique  canal  through  the  septum. 

The  apertures  in  this  auricle  are  those  of  the  four  pulmo- 
nary veins,  two  on  each  side,  together  with  the  opening  of 
communication  with  the  left  ventricle.  The  mouths  of  each 
pair  of  pulmonary  veins  are  close  to  one  another  ; those 
from  the  right  lung  open  into  the  extreme  right  of  the 
auricle  near  the  septum,  and  those  from  the  left  lung  enter 
the  opposite  part  of  the  cavity,  near  the  auricula.  These 
veins  are  not  provided  with  valves.  The  aperture  into  the 
ventricle  will  be  seen  afterwards  to  have  a large  and  com- 
plicated valve,  as  on  the  right  side,  to  guard  it. 

In  the  adult  the  blood  enters  this  cavity  from  the  lungs 
by  the  pulmonary  veins,  and  passes  to  the  left  ventricle  by 
the  large  inferior  opening  between  the  two.  In  the  fetus, 
however,  the  lungs  are  impervious  to  the  air  and  the  mass 


* Left  auricle  and  ventricle  laid  open  (Quain’s  Anatomy). 

In  the  left  auricle  : — a.  The  septum  auricularum.  c.  Four  pulmo- 
nary veins,  e.  Fossa  on  the  septum — the  remains  of  the  foramen 
ovale. 

In  the  left  ventricle  : — i.  Posterior  flap  of  the  mitral  valve,  n.  The 
bundles  of  the  musculi  papillares.  o . Thick  wall  of  the  ventricle. 


CAVITY  OF  LEFT  VENTRICLE. 


371 


of  the  circulating  fluid  ; and  the  left  side  of  the  heart 
receives  its  pure  blood  at  once  from  the  right  auricle  through 
the  aperture  (foramen  ovale)  in  the  septum. 

Dissection. — The  left  ventricle  may  be  opened  by  an  How  to 
incision  along  both  the  anterior  and  the  posterior  surface,  ventricle, 
near  the  septum  ; these  are  to  be  joined  at  the  apex,  and  are 
not  to  be  extended  so  far  upwards  as  to  reach  the  auricle. 

On  raising  the  triangular  flap  the  interior  of  the  cavity  will 
be  seen. 

The  cavity  of  the  left  VENTRICLE  is  longer,  and  more  Form  of  left 
conical  in  shape  than  that  of  the  opposite  ventricle  (fig.  55).  ventncle- 
and  on  a transverse  section  of  the  heart  it  is  oval  or  almost 
circular. 

The  apex  of  the  cavity  reaches  into  the  apex  of  the  heart,  Apex, 
for  the  fibres  of  the  left  ventricle  form  alone  this  part.  The 
base  is  burned  towards  the  auricle,  and  is  not  sloped  like  that  Base  with 
of  the  right  ventricle.  In  it  are  the  openings  into  the  aorta  ^°pe11' 
and  the  left  auricle. 

The  walls  of  this  ventricle  are  thickest,  and  the  anterior  Walls, 
boundary  is  formed  by  the  septum  ventriculorum. 

Its  surface  is  irregular,  like  that  of  the  right  ventricle,  in  ^e^sur- 
consequence  of  the  projections  of  the  fleshy  columns,  or  the  fleshy 
carnse  column  ae  ; but  near  the  great  artery  (aorta)  leading  columns’ 
from  the  cavity  the  surface  is  smooth.  Three  sets  of  fleshy 
columns  are  seen  in  this  as  in  the  right  ventricle  ; but  the  and  some 
set  which  projects  into  the  cavity,  and  receives  the  small  very  arge’ 
tendinous  threads  of  the  valve,  is  the  most  marked.  The 
musculi  papillares  spring  from  the  front  and  back  of  the 
parietes,  and  are  collected  for  the  most  part  into  two  large 
muscular  projections. 

The  aperture  into  the  left  auricle  (auriculo- ventricular)  is  Left  auri- 
placed  beneath  the  orifice  of  the  aorta,  but  close  to  it,  only  cuia7aper-' 
a thin  fibrous  band  intervening  between  the  two.  This  ture, 
opening  is  rather  smaller  than  the  corresponding  aperture  of  Form  and 
the  right  side,  and  is  longest  like  it  in  the  transverse  direc- 
tion. Placed,  as  before  said,  beneath  the  aortic  aperture,  Position, 
it  extends  also  to  the  right,  so  as  to  lie  beneath  the  left  it  has  a 
extremity  of  the  right  auriculo- ventricular  opening.  It  is  laige  valve* 
furnished  with  a membranous  valve  that  projects  into  the 
ventricle  ; but  this  is  stronger  and  of  greater  length  than 
the  tricuspid,  and  has  also  firmer  and  more  tendinous  cords. 

Attached  to  a fibrous  ring  around  the  aperture,  as  well  as 
in  part  to  the  aortic  fibrous  ring,  the  valve  is  divided  below 
by  a notch  on  each  side  into  two  instead  of  three  pieces  ; 
its  segments  lie  one  before  another,  having  their  edges 
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directed  to  the  sides,  and  their  surfaces  towards  the  front 
and  back  of  the  cavity.  From  a fancied  resemblance  of  it 
to  a mitre  it  has  been  called  the  mitral  valve.  The  anterior 
tongue  of  the  valve  intervenes  between  the  auricular  and 
aortic  openings,  and  is  attached  above  to  the  fibrous  band 
in  that  position  ; it  is  larger  and  looser  than  the  posterior 
segment . 

The  mitral  resembles  the  tricuspid  valve  in  its  structure 
and  office.  Its  segments  consist  of  thicker  and  thinner 
parts  ; and  in  the  notches  at  the  sides  there  are  also 
secondary  pieces  between  the  segments.  The  strong  ten- 
dinous cords  ascend  to  be  attached  to  the  valve  in  the  lateral 
notches  between  the  tongues  ; and  each  of  the  large  papil- 
lary muscles  acts  on  both  divisions  of  the  valve.  The 
ending  of  the  tendinous  cords  on  the  surface  of  the  segments 
is  the  same  as  in  the  tricuspid  valve. 

The  opening  of  the  aorta , anterior  to  that  of  the  auricle, 
is  next  the  septum  of  the  ventricles.  By  slitting  up  the 
side  of  the  vessel  without  cutting  the  pulmonary  artery,  its 
aperture  will  be  found  to  be  round,  and  rather  smaller  than 
that  of  the  pulmonary  artery,  beneath,  and  below  which  it 
lies.  With  respect  to  the  wall  of  the  thorax,  it  is  opposite 
the  lower  border  of  the  third  left  costal  cartilage,  behind  the 
contiguous  part  of  the  sternum. 

In  its  interior  are  three  semilunar  or  sigmoid  valves , 
which  are  larger  and  stronger  than  the  corresponding  parts 
in  the  pulmonary  artery,  but  have  a like  structure,  attach- 
ment, and  use.  The  projection  in  the  centre  of  each  valve, 
viz.  the  corpus  s.  nodulus  Arantii,  is  also  better  marked. 
Opposite  each  valve  the  coat  of  the  aorta  is  bulged  as  in 
the  pulmonary  artery,  though  in  a greater  degree,  and 
presents  a little  hollow  on  the  inner  side  named  sinus 
of  Valsalva.  Above  the  free  margin  of  two  of  the  small 
valves  are  the  apertures  of  the  coronary  arteries. 

Position  of  the  ventricular  apertures.  Two  openings 
have  been  seen  in  each  ventricle,  one  of  the  auricle  of  its 
own  side  of  the  heart,  and  one  of  an  artery.  The  apertures 
of  the  arteries  (aorta  and  pulmonary)  are  nearest  the 
septum  ; and  as  the  two  vessels  were  originally  formed  from 
one  tube,  they  are  close  together,  but  the  pulmonary  artery 
is  the  more  anterior  of  the  two.  The  aperture  of  commu- 
nication with  each  auricle  is  nearer  the  circumference  of  the 
heart,  and  is  posterior  to  the  artery  issuing  from  the  fore 
part  of  the  ventricle.  The  position  of  the  openings  to  one 
another  from  before  backwards,  has  been  before  referred 
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to  ; — viz.  the  right  is  partly  before  the  left  auriculo- ventri- 
cular ; and  the  opening  of  the  pulmonary  artery  is  before 
that  of  the  aorta,  and  rather  higher  than  it. 

Structure. — The  heart  is  composed  of  strata  of  muscular 
fibres,  and  of  certain  fibrous  rings  with  fibro- cartilage, 
which  serve  as  fixed  points  for  their  attachment.  These 
structures  must  be  studied  on  a separate  heart  ; or  on  that 
of  the  ox  or  sheep,  in  which  the  fibres  have  been  hardened 
and  the  connective  tissue  destroyed  by  boiling,  so  that  the 
fibres  can  be  separated.  The  description  of  the  structure  of 
the  heart  may  be  omitted  therefore  till  a suitable  preparation 
of  the  fibres  can  be  made. 

The  fibrous  structure  forms  rings  round  the  auriculo- 
ventricular  and  arterial  orifices,  and  sends  prolongations 
into  the  valves  connected  with  those  openings. 

a.  The  auriculo-ventricular  rings  give  attachment  to  the 
muscular  fibres  both  of  the  auricles  and  ventricles,  as  well 
as  to  the  framework  of  fibrous  tissue  in  the  tricuspid  and 
mitral  valves.  These  rings  are  distinct  from  the  bands 
encircling  the  mouths  of  the  arteries,  except  at  the  front  of 
the  left  auriculo-ventricular  opening,  where  the  auricular 
and  the  arterial  circles  are  blended. 

b.  An  arterial  ring  surrounds  each  large  artery  (aorta  and 
pulmonary),  fixing  those  vessels,  and  giving  attachment  to 
the  muscular  fibres  and  semilunar  valves.  It  is  a circular 
band,  with  an  uninterrupted  margin  towards  the  ventricle, 
and  a toothed  or  wavy  margin  towards  the  artery.  In  the 
margin  connected  with  the  vessel  there  are  three  notches, 
which  are  filled  by  corresponding  projections  of  the  artery, 
and  give  attachment  internally  to  the  sigmoid  valves  along 
their  semilunar  edges. 

The  artery  is  connected  with  the  band  of  fibrous  tissue  in 
the  following  manner  : — The  middle  coat  presents  three 
projecting  convex  pieces,  which  are  received  into  and  con- 
nected with  the  notches  of  the  fibrous  ring,  but  most  inti- 
mately with  the  points  ; and  the  union  between  the  two  is 
strengthened  externally  by  the  parts  around  the  vessel,  and 
internally  by  the  endocardium. 

Behind  the  aortic  aperture  is  a piece  of  fibro-cartilage , 
with  which  the  fibrous  rings  and  the  muscular  substance  are 
united. 

The  muscular  substance  forms  concentric  bands  of  fibres, 
which  are  arranged  mostly  in  a circular  or  spiral  direction, 
and  enclose  the  different  cardiac  cavities.  In  the  auricles 
the  fibres  are  quite  distinct  from  those  in  the  ventricles, 
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though  both  sets  are  attached  to  the  fibrous  circles  around 
the  cardiac  orifices,  as  to  a common  point  of  origin  or  inser- 
tion. Some  of  the  fibres  enter  the  bases  of  the  auriculo- 
ventricular  valves.  The  fibres  belong  to  the  class  of 
involuntary  muscles,  and  yet  they  are  marked  with  trans- 
verse strise. 

In  the  wall  of  the  auricles  the  fibres  are  mostly  trans- 
verse (fig.  56,  a),  and  are  best  marked  at  the  lower  part. 


Fig.  56  * 


though  they  form  here  but  a thin  layer  ; and  some  of  the 
fibres  dip  into  the  septum  between  the  auricular  cavities. 
Besides  this  set  there  are  annular  fibres  around  the  appen- 
dages of  the  auricles  and  the  endings  of  the  different  veins. 
Lastly  a few  oblique  fibres  (fig.  56,  c,  h)  pass  upwards  over 
the  auricles,  and  are  attached  below,  both  in  front  and 
behind,  to  the  fibrous  rings  surrounding  the  auriculo-ventri- 
cular  orifices. 

In  the  vjall  of  the  ventricles  (fig.  57,  a , 6)  the  fibres  are 
disposed  in  layers,  which  pass  spirally  downwards  from 
the  base  towards  the  smaller  part  of  the  heart.  At 

* Muscular  fibres  of  the  back  of  the  auricles  (Gerdy). — x.  Eight,  and 
y , left  side  of  the  heart,  d.  Pulmonary  veins,  and  v , venae  cavae. 
a.  Transverse  fibres  of  the  auricle  entering  the  septum,  c.  Oblique 
or  looped  fibres  of  the  left,  and  h}  corresponding  fibres  of  the  right 
auricle. 


THE  ENDOCARDIUM. 


375 


tlie  apex  of  the  cavity  they  make  a sudden  bend  (d),  and 
are  reflected  upwards  with  a straighter  direction  and 
a deeper  position,  to  form  the  inner  surface  of  the  ven- 
tricle. To  allow  of  this  turning  inwards  of  the  fibres, 
the  deepest  layers  extend  the  shortest  distance  from  the 
base  of  the  ventricle.  Each  ventricle  has  for  the  most  The  fibres  of 
part  its  own  formative  fibres,  which  assist  in  constructing  tricies  are 
the  septum  between  the  cavities.  But  some  bands  are  con-  mostly 

r . . separate, 

cerned  in  the  production  of  both  ventricles  on  the  anterior 


Fig.  57.* 


and  posterior  aspects  of  the  heart  ; for  near  the  base  of  the 
ventricles  the  fibres  are  nearly  circular  in  direction,  and 
cross  the  interventricular  grooves.  "When  these  inter-  but  some 
communicating  fibres  are  divided,  the  ventricles  may  be  bothT°n  t0 
detached  from  one  another,  f 

Endocardium. — Lining  the  interior  of  the  cavities  of  the  Lining 
heart  is  a thin  membrane,  which  is  named  endocardium  in  ^theheart 
opposition  to  the  external  investment  or  pericardium.  It  is 
continuous  on  the  one  hand  with  the  lining  of  the  veins, 
and  on  the  other  with  that  of  the  arteries.  Where  the  forms  folds 
membrane  passes  from  an  auricle  to  a ventricle,  or  from  a rLi^contain- 

* Muscular  fibres  on  the  front  of  the  ventricles  (Reid). — a.  Fibres 
of  the  right  ventricle,  b.  Fibres  of  the  left  ventricle,  c.  Sulcus  cor- 
responding with  the  septum  ventriculorum,  which  the  fibres  enter. 
d.  Superficial  fibres  of  the  left  ventricle,  bending  inwards  and  becoming 
deep.  e.  Apex  of  the  left  ventricle  opened. 

+ For  fuller  detail  concerning  the  structure  of  the  heart,  the  student 
may  refer  to  the  article  “Heart”  in  the  Cyclopcedia  of  Anatomy 
and  Physiology. 
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ventricle  to  an  artery,  it  forms  duplicatures  or  valves,  in 
■which  fibrous  tissue  is  enclosed.  In  the  ventricle  it  covers 
the  tendinous  cords  of  the  valves,  and  the  projecting  mus- 
cular bundles.  The  thickness  of  the  membrane  is  greater 
in  the  auricles  than  in  the  ventricles.  In  its  structure  it 
resembles  a serous  membrane. 

Great  Vessels  of  the  Heart. — The  arteries  taking 
origin  from  the  heart  are  the  pulmonary  artery  and  the 
aorta.  The  large  veins  entering  the  heart,  besides  the  coro- 
nary, are  the  superior  and  the  inferior  cava,  and  the  pulmo- 
nary veins. 

The  pulmonary  artery  is  a short  thick  trunk,  which 
conveys  the  dark  or  impure  blood  from  the  right  side  of  the 
heart  to  the  lungs.  From  its  commencement  in  the  right 
ventricle  the  vessel  is  directed  upwards  on  the  left  of  the 
aorta  ; and  at  a distance  of  an  inch  and  a half  or  two  inches 
from  its  origin,  it  divides  into  two  branches  of  nearly  equal 
size  for  the  lungs.  Hear  the  bifurcation  of  the  artery  is  a 
small  ligamentous  cord,  the  remnant  of  the  arterial  duct, 
which  passes  from  the  left  branch  of  the  vessel  to  the  arch 
of  the  aorta,  and  is  named  ligamentum  ductfts  arteriosi. 
The  trunk  of  the  pulmonary  artery  is  contained  in  the  peri- 
cardium ; and  beneath  it  is  the  beginning  of  the  aorta, 
together  with  the  left  auricle.  On  each  side  are  the  coro- 
nary artery  and  the  auricular  appendix. 

The  right  branch  is  longer  than  the  left.  In  its  course  to 
the  lung  it  lies  beneath  the  aorta  and  the  vena  cava  superior, 
and  rests  on  the  bronchus  or  piece  of  the  air  tube  : and  as 
it  passes  outwards  it  is  above  the  level  of  the  right  auricle 
of  the  heart.  At  the  lung  the  artery  divides  into  three 
primary  branches,  one  for  each  lobe,  which  enter  the  pul- 
monic substance. 

The  left  branch  is  rather  smaller  than  the  right ; it  is 
directed  in  front  of  the  descending  aorta  and  the  left 
bronchus  to  the  fissure  of  the  root  of  the  lung,  where  it 
divides  into  two  branches,  in  accordance  with  the  number  of 
the  pulmonic  lobes. 

As  the  right  and  left  branches  of  the  pulmonary  artery 
pass  outwards,  they  cross  the  tubes  resulting  from  the 
division  of  the  trachea,  and  enclose  with  them  a lozenge- 
shaped space  which  contains  some  bronchial  glands. 

Ductus  arteriosus.  In  the  fetus  the  part  of  the  pulmo- 
nary artery  which  is  now  ligamentous,  was  the  continuation 
of  the  trunk  of  the  vessel,  and  was  larger  than  either  branch 
to  the  lung.  At  that  period  the  large  vessel  receives  the 
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name  arterial  canal  or  duct  (ductus  arteriosus,  Botalli),  and 
opens  into  the  aorta  rather  beyond  the  origin  from  the  arch 
of  the  last  great  vessel  of  the  head  and  neck. 

As  the  lungs  do  not  give  passage  to  the  circulating  fluid  Use. 
before  birth,  the  impure  blood  of  the  pulmonary  artery 
passes  through  the  arterial  duct  into  the  aorta  below  the 
attachment  of  the  vessels  of  the  head  and  neck,  in  order 
that  it  may  be  transmitted  to  the  placenta  to  be  purified  ; 
but  after  birth,  when  the  function  of  the  lungs  is  established, 
the  current  of  blood  is  directed  along  the  branches  of  the 
pulmonary  artery  instead  of  through  the  arterial  duct.  This 
channel  becomes  gradually  smaller,  when  the  blood  has 
ceased  to  flow  through  it,  and  is  quite  obliterated  before  the 
eighth  or  tenth  day. 

The  aorta  is  the  great  systemic  vessel  which  conveys  the  This  great 
blood  from  the  heart  to  the  different  parts  of  the  body.  The  tends1  GX~ 
vessel  first  arches  backwards  to  reach  the  spinal  column,  on 
which  it  extends  through  the  chest  and  the  abdomen.  In  through 
the  thorax  the  vessel  is  divided  into  two  parts — arch  of  the  c£®st  and 

1 abdomen. 

aorta,  and  the  descending  or  thoracic  aorta. 

Arch  of  the  aorta. — The  aorta  has  its  origin  in  the  left  its  first 
ventricle,  close  below  the  junction  of  the  cartilage  of  the  arched, 
third  rib  of  the  left  side  with  the  sternum.  From  that  The  extent 
point  it  ascends,  curving  backwards  over  the  windpipe  and 
the  gullet,  to  reach  the  left  side  of  the  spinal  column.  And 
it  loses  the  name  of  “ arch  ” at  the  lower  border  of  the 
body  of  the  third  dorsal  vertebra.  The  arch  has  its  con- 
vexity upwards  and  to  the  right,  and  its  concavity  to  the 
root  of  the  left  lung  ; and  from  it  chiefly  the  large  vessels 
for  the  supply  of  the  upper  part  of  the  body  take  their 
origin.  For  the  purpose  of  reducing  to  order  the  numerous  divi- 
connections  of  this  portion  of  the  aorta,  the  arch  is  divided  arch, 
into  three  parts — ascending,  transverse,  and  descending. 

The  first  or  ascending  joart  is  about  two  inches  in  length,  First  part: 
or  slightly  more,  and  is  directed  upwards  behind,  and  very 
close  to  the  sternum  : it  reaches  as  high  as  the  upper  border  length  and 
of  the  cartilage  of  the  second  rib  on  the  right  side,  and  is 
contained  nearly  altogether  in  the  pericardium.  At  first 
the  pulmonary  artery  is  superficial  to  the  aorta  ; but,  as  the 
vessels  take  different  directions,  the  latter  is  soon  uncovered, 
and  remains  so  to  its  termination.  Behind  it  are  the  right 
branches  of  the  pulmonary  vessels.  On  the  right  side  is 
the  descending  cava,  and  on  the  left,  the  pulmonary  artery. 

Near  the  heart  the  vessel  bulges  opposite  each  semilunar 
valve,  in  the  situation  of  the  sinuses  of  Yalsalva  ; and 
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there  is  sometimes  another  dilatation  along  the  right 
side,  which  is  named  the  great  sinus  of  the  aorta.  The 
two  coronary  arteries  arise  close  to  the  swellings  first 
alluded  to. 

The  second  or  transverse  portion  recedes  from  the  sternum, 
and  reaches  from  the  second  right  costal  cartilage  to  the 
left  side  of  the  body  of  the  second  dorsal  vertebra.  It  rests 
upon  the  trachea  above  its  bifurcation,  as  well  as  over  the 
oesophagus  and  the  thoracic  duct.  Lying  in  front  of  this 
part  of  the  artery  are  the  pneumo-gastric,  phrenic,  and 
superficial  cardiac  nerves  of  the  left  side  ; and  the  first  nerve 
sends  backwards  its  recurrent  branch  beneath  the  vessel. 
Along  the  upper  border  is  the  left  innominate  vein  ; and  to 
the  lower  border,  near  its  termination,  the  remnant  of  the 
arterial  duct  is  attached.  From  this  part  arise  the  three 
great  vessels  of  the  head  and  the  upper  limbs. 

The  third  or  descending  part  of  the  arch  is  very  short, 
extending  only  from  the  second  to  the  lower  part  of  the 
third  dorsal  vertebra.  It  lies  against  the  third  dorsal 
vertebra,  and  the  fibro-cartilage  between  this  and  the 
second  ; and  it  is  covered  by  the  pleura  of  the  left  side  of 
the  chest. 

In  the  concavity  of  the  arch  of  the  aorta  are  contained 
the  left  auricle  of  the  heart,  the  root  of  the  left  lung,  the 
branching  of  the  pulmonary  artery  with  its  arterial  duct, 
and  the  left  recurrent  nerve.  Deeper  than  these  parts  will 
be  found  the  oesophagus  and  the  thoracic  duct,  with  some 
lymphatic  glands. 

The  branches  of  the  arch  of  the  aorta  are  five  in  number ; 
two  come  from  the  ascending,  and  three  from  the  transverse 
part.  The  first  two  are  the  coronary  arteries  of  the  heart, 
which  have  been  already  noticed  (p.  362).  The  other  three 
are  much  larger  in  size,  and  supply  the  neck,  the  head,  and 
the  upper  limbs.  First  on  the  right  is  the  large  trunk  of 
the  innominate  artery  ; close  to  it  is  the  left  carotid  ; and 
last  of  all  is  the  left  subclavian,  which  is  distant  a short 
space  from  the  preceding  vessel. 

Peculiarities. — The  exceptions  to  the  usual  condition  of 
the  arch  of  the  aorta,  which  the  student  may  expect  to  find, 
concern  the  height  and  direction  of  the  arch,  and  the 
position  and  number  of  its  branches  : — 

Height. — The  arch  reaches  commonly  to  about  an  inch  from  the 
upper  part  of  the  sternum,  but  it  may  ascend  nearly  to  the  top  of 
that  bone,  or  stop  an  inch  and  a half  or  more  from  it. 

Direction. — Sometimes  the  aorta  is  arched  over  the  root  of  the 
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right  instead  of  the  left  lung,  as  in  birds ; and  is  directed  after- 
wards to  its  usual  place  on  the  spinal  column,  without  any  other 
change  in  the  position  of  the  viscera  of  the  body.  Or,  all  the 
viscera  of  the  cavities  of  the  thorax  and  abdomen  being  transposed, 
the  arch  of  the  aorta  may  share  the  general  disturbance  in  position. 

Position  and  arrangement  of  branches. — The  large  branches  of  the  Position  of 
neck  may  have  their  usual  origin  (the  highest  part  of  the  arch)  ^L.®n^1™ary 
moved  more  to  the  right ; or  their  distance  from  one  another  may 
be  increased  or  diminished. 

When  there  is  transposition  of  the  arch  there  is  likewise  a change  Transposi- 
in  the  arrangement  of  the  branches  ; — the  innominate  artery  sup-  *10n 
plying  the  left  side,  and  the  carotid  and  subclavian  vessels  of  the  branc  es* 
right  side  having  separate  attachments  to  the  arch. 

Occasional  branches. — Some  smaller  or  secondary  arteries  take  Number  in- 
origin occasionally  from  the  arch.  The  left  vertebral  artery  arises  creased  by 
most  frequently  from  the  arch,  and  is  situate  either  between  the  branches^ 
left  carotid  and  subclavian  trunks,  or  beyond  them.  Occasionally 
a thyroid  artery  (lowest  thyroid),  or  the  right  internal  mammary, 
or  both  vertebrals,  will  be  seen  to  spring  from  the  arch  of  the  aorta. 

The  innominate  artery  (brachio-cephalic)  is  the  largest  innominate 
offset  of  the  transverse  part  of  the  arch,  and  is  the  first  of  artery 
the  three  branches.  It  is  a thick  trunk,  varying  from  one  and 

inch  and  a half  to  two  inches  in  length.  Ascending  to  the  subclavian, 
right  beneath  the  sternum,  it  divides  opposite  the  sterno- 
clavicular articulation  into  right  carotid  and  subclavian 
arteries. 

The  artery  is  crossed  by  the  left  innominate  vein,  and  is  Length  and 
behind  the  upper  piece  of  the  sternum,  and  the  origin  of  the  comiectlons* 
hyoid  and  thyroid  muscles.  At  first  the  innominate  artery 
rests  on  the  trachea,  but  as  it  ascends  it  is  placed  on  the 
right  of  the  air  tube.  On  its  right  is  the  innominate  vein  of 
the  same  side,  with  the  phrenic  nerve.  Usually  no  lateral 
branch  arises  from  the  artery. 

Peculiarities. — The  length  of  the  artery  may  exceed  two  inches,  or  Length  may 
it  may  be  only  one  inch  or  less  : in  these  different  states  the  place  be  altered ; 
of  bifurcation  will  be  altered,  being  in  the  one  case  beyond,  and  in 
the  other  below  the  level  of  the  upper  border  of  the  clavicle. 

Branches. — The  left  carotid  is  frequently  joined  with  this  artery  branches 
at  its  origin.  Or  a branch  to  the  thyroid  body  (art.  thyroidea  ima),  from  it- 
or  to  the  thymic  body,  or  to  the  root  of  the  lung,  may  arise  from 
the  innominate. 

Position. — The  innominate  artery  is  directed  to  the  left  side  of  Position, 
the  neck  in  cases  of  transposition  of  the  arch. 

Left  Common  Carotid  Artery. — The  common  carotid  Left  com- 
artery  of  the  left  side  of  the  neck  springs  from  the  arch  of  “°s^sCfrr00md 
the  aorta,  and  is  therefore  longer  than  the  right  by  the  dis-  arct^of 
tance  between  the  arch  and  the  top  of  the  sternum. 

In  the  thorax  the  artery  ascends  obliquely  to  the  left  Connections 


►80 


DISSECTION  OF  THE  THORAX. 


in  the 
thorax. 


Peculiarities 
in  its  origin. 


In  position. 


Left  sub- 
clavian 
artery. 


Course  and 
connections 
in  the 
thorax. 


Variations 
in  its  origin 
not  fre- 
quent. 


Eight  sub- 
clavian may 
arise  from 
the  arch. 


sterno- clavicular  articulation,  but  not  close  to  the  first  piece 
of  the  sternum  and  the  origin  of  the  depressor  muscles  of 
the  hyoid  bone  and  larynx.  In  this  course  it  passes  beneath 
the  left  innominate  vein,  and  the  remains  of  the  thymus 
gland.  At  first  it  lies  on  the  trachea,  but  it  crosses  after- 
wards to  the  left  of  that  tube,  so  as  to  be  placed  over  the 
oesophagus  and  the  thoracic  duct.  To  its  outer  side  is  the 
left  pneumo-gastric  nerve,  with  one  or  more  cardiac  branches 
of  the  sympathetic  nerve. 

In  the  neck,  the  connections  of  the  vessels  of  opposite 
sides  are  the  same  (p.  79). 

Peculiarities  in  origin. — The  carotid  is  sometimes  united  with  the 
innominate  artery ; or,  should  the  innominate  artery  be  absent,  the 
common  carotids,  right  and  left,  arise  usually  by  one  trunk.  Its 
junction  with  the  left  subclavian  is  rare,  except  with  transposition 
of  the  arch. 

In  'position. — It  seldom  changes  its  relative  position  with  respect 
to  the  other  branches  of  the  arch,  but  if  this  is  altered  it  tends 
generally  towards  the  right. 

The  left  subclavian  aeteey  arises  from  the  arch  of  the 
aorta,  and  ascends  to  the  lower  part  of  the  neck  through 
the  upper  aperture  of  the  thorax.  Beyond  the  first  rib  the 
vessels  of  opposite  sides  are  alike  (p.  70). 

The  left  subclavian  trunk  is  directed  almost  vertically 
from  the  arch  of  the  aorta  to  the  inner  margin  of  the  first 
rib.  In  the  thorax  the  vessel  lies  deeply,  resting  at  first  on 
the  side  of  the  oesophagus,  and  afterwards  on  the  vertebral 
column  and  the  longus  colli  muscle.  It  is  invested  by  the 
left  pleural  bag  in  all  its  extent.  On  its  inner  side  are  the 
trachea  and  the  oesophagus,  with  the  thoracic  duct.  Some- 
what anterior  to  the  level  of  the  artery,  though  running  in 
the  same  direction,  are  the  vagus  nerve  and  some  of  the 
cardiac  nerves. 

Peculiarities  in  origin. — The  left  subclavian  varies  less  than  the 
other  branches  of  the  arch.  Occasionally  it  arises  in  common  with 
the  left  carotid,  when  the  arch  has  its  usual  direction.  Should 
there  be  transposition  of  the  arch,  the  subclavian  arises  usually 
from  an  innominate  trunk ; but  this  is  not  a constant  rule,  for  the 
subclavian,  in  such  a condition  of  the  vessels,  may  be  the  last  on 
the  arch,  like  the  right  vessel,  and  cross  the  front  of  the  spinal 
column  to  take  its  place  in  the  neck  : or  it  may  take  origin,  though 
rarely,  from  a dilatation  connected  with  the  remains  of  the  arterial 
duct. 

Right  artery  from  the  arch. — In  some  instances  the  right  sub- 
clavian arises  from  the  arch  of  the  aorta  ; and  it  may  be  placed  first, 
second,  or  third,  though  most  frequently  it  is  last  on  the  arch.  To 
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reach  the  inner  margin  of  the  first  rib  of  the  right  side,  when  it  is  Its  position, 
last  on  the  arch  (most  to  the  left),  the  artery  is  directed  between 
the  oesophagus  and  the  vertebral  column ; or  it  may  be,  as  in  one 
instance,  between  the  trachea  and  the  oesophagus.  The  right  sub- 
clavian may  be  also  connected  with  a pouch, — the  previous  part  of 
the  ductus  arteriosus,  in  the  same  way  as  the  left  subclavian.  (See 
the  work  of  Mr.  Quain,  “The  Arteries,”  &c.,  p.  159). 

Veins  of  the  Heart. — These  are,  as  before  said,  the  Veins  of  the 
superior  and  the  inferior  cava,  and  the  pulmonary  veins  : the  hearfc  are 
former  are  the  great  systemic  veins  wdiich  return  impure 
blood  to  the  right  auricle  ; and  the  latter  convey  pure  blood 
from  the  lungs  into  the  left  auricle. 

The  superior  or  descending  cava  is  formed  by  the  union  superior 
of  the  right  and  left  innominate  veins,  and  brings  to  the  cava >' 
heart  the  blood  of  the  head,  neck,  upper  limbs,  and  thorax.  formed 

Its  origin  is  on  the  right  side  of  the  sternum,  opposite  by  inno- 
the  interval  between  the  cartilages  of  the  first  two  ribs.  ™l^ate 
From  that  spot  the  large  vein  descends  to  the  pericardium, 
perforates  the  fibrous  layer  of  that  bag  about  one  inch  and 
a half  above  the  heart,  and  ends  in  the  right  auricle.  On  its  ends  m 
outer  surface  the  vein  is  covered  by  the  pleura  of  the  right  heart* 
side,  and  the  phrenic  nerve  is  in  contact  with  it.  To  the 
inner  side  is  the  ascending  part  of  the  arch  of  the  aorta. 

Behind  the  vein  is  the  root  of  the  right  lung. 

When  the  cava  is  about  to  perforate  the  pericardium  it  is  its 
joined  by  the  large  azygos  vein  of  the  thorax  ; and  higher  brancbes- 
up  it  receives  small  veins  from  the  pericardium,  and  the 
parts  in  the  mediastinal  space. 

The  innominate  veins  are  united  inferiorly  in  the  trunk  of  innominate 
the  descending  cava.  They  are  two  in  number,  right  and  right  and 
left ; and  each  is  formed  behind  the  inner  end  of  the  clavicle,  left, 
by  the  union  of  the  subclavian  and  internal  jugular  veins  of  How 
the  same  side  of  the  neck.  The  trunks  differ  in  length  and 
direction,  and  in  their  connections  with  the  surrounding 
parts. 

The  right  vein  is  about  one  inch  and  a half  long,  and  Right,  an 
descends  vertically,  on  the  right  side  of  the  innominate  half  long  f 
artery,  to  its  junction  with  the  vein  of  the  opposite  side. 

On  the  outer  surface  the  pleura  covers  it,  and  along  it  the 
phrenic  nerve  is  placed. 

The  left  vein  is  twice  as  long  as  the  right,  and  is  directed  left,  twice 
obliquely  downwards  above  the  level  of  the  arch  of  the  oblique  in^ 
aorta,  to  join  with  its  fellow  in  the  superior  cava.  Between  direction, 
its  origin  and  termination  the  vein  crosses  behind  the 
sternum,  and  the  remains  of  the  thymus  gland  ; and  it  lies 
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on  the  three  large  branches  of  the  aortic  arch,  as  well  as  on 
the  several  nerves  descending  over  the  arch. 

The  branches  of  these  veins  are  nearly  alike  on  the  two 
sides.  Each  receives  the  internal  mammary,  the  inferior 
thyroid,  and  the  superior  intercostal  of  its  own  side  ; and 
the  left  vein  is  joined  in  addition  by  some  small  thymic  and 
pericardiac  veins. 

Sometimes  the  innominate  veins  are  not  united  in  the  vena 
cava,  but  descend  separately  to  the  heart,  where  both  have 
distinct  openings  in  the  right  auricle.  When  such  a condi- 
tion exists,  the  right  vein  takes  the  course  of  the  upper 
cava  ; but  the  left  vein  descends  in  front  of  the  root  of  the 
left  lung,  and  turning  to  the  back  of  the  heart,  receives  the 
cardiac  veins,  before  it  opens  into  the  right  auricle.  A cross 
branch  is  found  connecting  the  two  above  the  heart.* 

This  occasional  condition  in  the  adult  is  a regular  one  in  a 
very  early  period  of  the  growth  of  the  fetus  ; and  two  vessels 
are  also  persistent  in  some  mammalia. 

Change  of  the  two  veins  into  one. — The  changes  that  take  place  in 
the  veins  during  the  growth  of  the  fetus,  to  produce  the  arrange- 
ment common  in  the  adult,  concern  mostly  the  trunk  on  the  left 
side.  The  following  concise  description  may  serve  as  an  outline  of 
them.  First  the  cross  branch  between  the  two  trunks  enlarges,  and 
forms  the  future  left  innominate  vein.  Next  the  left  trunk  below 
the  cross  branch  disappears  at  its  middle,  and  undergoes  transfor- 
mations at  each  end  : — At  the  upper  end  it  becomes  converted  into 
the  superior  intercostal  vein.  At  the  lower  part  it  remains  pervious 
for  a short  distance  as  the  coronary  sinus  ; and  even  the  small 
oblique  vein  opening  into  the  end  of  that  sinus  in  the  adult  (p.  363), 
is  a remnant  of  the  part  of  the  trunk  of  the  vein  that  lay  beneath 
the  heart. 

Mr.  Marshall  finds  in  the  adult  another  vestige  of  the  occluded 
vessel  in  the  form  of  a fold  of  the  serous  membrane  of  the  peri- 
cardium in  front  of  the  root  of  the  left  lung : this  he  names  the 
vestigial  fold  of  the  pericardium. 

The  inferior  or  ascending  cava  enters  the  right  auricle 
as  soon  as  it  has  pierced  the  diaphragm.  No  branches  open 
into  the  vein  in  the  thorax.  The  anatomy  of  this  vein  will 
be  given  with  the  vessels  of  the  abdomen. 

The  pulmonary  veins  are  two  on  each  side ; they  issue 
from  the  fissure  of  the  root  of  the  lung,  and  end  in  the  left 


* An  example  of  two  large  vessels,  “double  vena  cava,”  opening 
into  the  heart  in  the  adult,  has  been  given  to  the  College  Museum  by 
Dr.  Sharpey.  The  student  may  consult  an  excellent  treatise  by  Mr. 
Marshall  on  the  development  of  the  veins  of  the  neck.  — “Philosoph. 
Trans.”  for  1850. 
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auricle  : their  position  to  the  other  vessels  of  the  root  has 
been  noticed  at  p.  357. 

The  right  veins  are  longer  than  the  left,  and  lie  beneath  Right  veins 
the  aorta  and  the  right  auricle  of  the  heart.  The  superior  lonsest- 
one  receives  its  roots  from  the  upper  and  middle  pulmonic 
lobes,  and  the  inferior  vein  is  formed  by  branches  of  the 
lower  lobe. 

The  left  veins  cross  in  front  of  the  descending  aorta  ; and  Left  veins, 
one  springs  from  each  lobe  of  the  lung. 

Peculiarities  in  number. — The  number  of  the  pulmonary  veins  Their  num- 
may  be  diminished  by  the  union  of  those  of  the  left  side  into  one ; ber  varies  : 
or  may  be  increased  by  the  want  of  union  on  the  right  side,  from 
which  three  trunks  result,  corresponding  with  the  three  lobes  of 
the  lung. 

But  other  peculiarities  may  be  found  as  to  number,  for  six  or 
seven  veins,  taking  both  sides  together,  have  been  met  with ; and 
a bronchial  vein  has  been  found  opening  into  one  of  the  left  veins. 

In  the  ending. — The  veins  of  the  right  side  have  been  observed  to  may  open 

open  in  an  adult  into  the  vena  cava.  int0  the 

x cava. 


NERVES  OF  THE  THORAX. 

The  pneumo-gastric  and  the  sympathetic  nerves  supply  Nerves  of 
the  viscera  of  the  thorax.  Some  other  nerves  (intercostal)  the  thorax- 
which  are  contained  in  the  wall  of  the  thorax,  will  be  after- 
wards dissected.  In  the  cavity  of  the  thorax  is  the  phrenic 
nerve,  which  courses  through  the  space  to  the  diaphragm. 

Dissection. — The  phrenic  nerve  is  sufficiently  denuded  for  To  trace  the 
its  examination  ; but  the  student  should  trace  the  vagus  nerves> 
nerve  through  the  cavity. 

The  vagus  is  to  be  followed,  on  both  sides,  behind  the  particularly 
root  of  the  lung,  and  its  large  plexus  in  that  position  is  to  vagus- 
be  dissected  out : a few  filaments  of  the  gangliated  cord  of 
the  sympathetic  coming  forwards  to  the  plexus,  must  be 
looked  for.  In  front  of  the  root,  the  nerve  supplies  a few 
pulmonary  filaments,  especially  on  the  left  side.  From  the 
root  of  the  lung  the  vagus  is  to  be  pursued  along  the  oeso- 
phagus, by  raising  the  lung  and  removing  the  pleura. 

The  phrenic  nerve  (internal  respiratory)  is  a muscular  Phrenic 
branch  from  the  cervical  plexus  to  the  diaphragm  (p.  79).  derivedfrom 
In  its  course  through  the  thorax  it  lies  along  the  side  of  the  p^x^srvical 
pericardium,, and  at  a little  distance  from  the  root  of  the  lung, 
with  a small  companion  artery.  When  near  the  diaphragm  and  passes 
each  is  divided  into  branches  : these  perforate  the  fleshy  thorax  to 
fibres,  and  are  distributed  on  the  under  surface.  The  nerves 
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of  opposite  sides  differ  in  length,  and  in  their  connections 
above  the  root  of  the  lung. 

! The  right  nerve  is  deeper  at  first  in  its  position,  and  is 
also  shorter  and  straighter  than  the  left.  As  it  enters  the 
chest  the  nerve  crosses  behind  the  subclavian  vein,  but  in 
front  of  the  internal  mammary  artery ; and  it  lies  afterwards 
along  the  right  side  of  the  innominate  vein  and  the  superior 
cava  till  it  comes  in  front  of  the  root  of  the  lung. 

The  left  nerve  has  the  same  position  to  vessels  as  the 
right  when  entering  the  cavity,  but  it  is  directed  in  front  of 
the  arch  of  the  aorta  to  the  root  of  the  lung  ; and,  lower 
down,  it  makes  a curve  around  the  projecting  heart.  Before 
reaching  the  arch  of  the  aorta  the  nerve  is  external  to  the 
left  common  carotid  artery,  and  crosses  the  left  vagus  from 
without  inwards,  so  as  to  be  internal  to  that  nerve  on  the 
arch. 

Branches . — Some  small  filaments  are  said  to  be  furnished 
from  the  nerve  to  the  pleura  and  pericardium  ; and  occa- 
sionally the  nerve  is  joined,  near  the  upper  part,  by  a twig 
from  the  branch  of  the  nerve  to  the  subclavius  muscle. 

Internal  Mammary  Artery. — A small  part  of  this 
artery,  which  furnishes  a branch  to  the  diaphragm,  has  not 
yet  been  noticed.  This  part  intervenes  between  the  point 
of  entrance  of  the  artery  into  the  chest  (p.  74),  and  its 
course  along  the  side  of  the  sternum  (p.  274).  Lying 
beneath  the  first  rib  the  vessel  winds  round  the  phrenic 
nerve  and  the  innominate  vein  to  reach  the  side  of  the 
sternum.  It  gives  the  following  offset : — 

The  superior  phrenic  branch  (comes  nervi  phrenici)  is  a 
very  slender  artery,  which  accompanies  the  phrenic  nerve  to 
the  diaphragm,  and  is  distributed  to  that  muscle,  anasto- 
mosing therein  with  the  other  arteries  from  the  aorta,  and 
with  the  musculo-phrenic  branch  of  the  internal  mammary. 

The  pneemo- gastric  nerve  is  one  of  the  three  trunks 
constituting  the  eighth  cranial  nerve  (p.  116).  Like  the 
phrenic  nerve,  it  passes  through  the  thorax  in  its  course 
from  the  neck  to  the  abdomen.  In  the  lower  part  of  the 
thorax  the  nerves  of  opposite  sides  have  a similar  course,  for 
they  pass  behind  the  root  of  the  lung,  each  on  its  own  side, 
and  along  the  oesophagus  to  the  stomach.  But  above  the 
root  of  the  lung,  the  right  and  left  nerves  differ  as  much  as 
the  phrenic.  Each  supplies  branches  to  the  viscera,  viz.,  to 
the  heart,  the  windpipe  and  lungs,  and  the  gullet. 

The  right  nerve  is  posterior  to  the  left  in  its  position.  As 
the  nerve  appears  in  the  thorax,  it  lies  between  the  sub- 
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clavian  artery  and  the  right  innominate  vein,  and  sends 
backwards  a recurrent  branch  round  the  former.  At  first  it 
is  directed  obliquely  backwards,  over  the  side  of  the  trachea, 
to  the  interval  between  that  tube  and  the  oesophagus;  and 
thus  supported,  the  nerve  reaches  the  posterior  aspect  of  the 
root  of  the  lung,  where  it  forms  the  posterior  pulmonary 
plexus.  From  the  plexus  two  large  offsets  are  continued  to 
the  oesophagus,  and  unite  into  one  near  the  diaphragm : the 
trunk  thus  reconstituted,  lies  behind  the  gullet,  and  passes 
along  it  to  the  posterior  surface  of  the  stomach. 

The  left  nerve  enters  the  thorax  behind  the  left  innominate 
vein,  and  to  the  outer  side  of  the  left  common  carotid  artery. 
Lying  between  the  left  subclavian  and  common  carotid 
arteries,  the  nerve  courses  over  the  arch  of  the  aorta,  then 
beneath  the  root  of  the  lung,  and  forms  there  a larger  plexus 
than  on  the  right  side.  From  the  pulmonic  plexus  one  or 
two  branches  pass  to  the  front  of  the  oesophagus,  and  join 
with  corresponding  branches  of  the  right  nerve  in  a plexus 
on  that  tube.  Finally,  the  divisions  of  the  nerve  are  col- 
lected into  one  trunk,  which  is  continued  on  the  front  of  the 
oesophagus  to  the  anterior  part  of  the  stomach. 

Tfie  branches  of  the  pneumo-gastric  nerve  in  the  thorax 
are  the  following : — 

1.  The  recurrent  or  inferior  laryngeal  nerve  is  the  first 
branch  in  the  thorax.  Arisiug  on  the  right  side  on  a level 
with  the  subclavian  artery,  and  on  the  left  at  the  lower 
border  of  the  arch  of  the  aorta,  the  nerve  bends  backwards 
to  the  trachea,  along  which  it  ascends  to  the  larynx.  On 
each  side  this  branch  is  freely  connected  with  the  cervical 
cardiac  branches  of  the  sympathetic  nerve,  especially  on  the 
left  side  beneath  the  arch  of  the  aorta. 

2.  Cardiac  branches  (thoracic).  — Besides  the  cardiac 
branches  furnished  by  the  vagus  in  the  neck,  there  are  other 
offsets  in  front  of  the  trachea  to  communicate  with  the 
cardiac  plexus.  These  branches  come  from  the  trunk  and 
the  recurrent  branch  of  the  nerve  on  the  right  side,  but  they 
are  supplied  by  the  recurrent  nerve  alone  on  the  left  side. 

The  termination  of  the  lower  cervical  cardiac  branch  of 
each  vagus  nerve  (p.  118)  may  be  now  seen.  The  branch 
of  the  right  vagus  lies  by  the  side  of  the  innominate  artery, 
and  joins  a cardiac  nerve  of  the  sympathetic  from  the 
neck ; whilst  the  branch  of  the  left  vagus  crosses  over 
the  arch  of  the  aorta,  and  ends  in  the  superficial  cardiac 
plexus. 

3.  Pulmonary  branches.  “—There  are  two  sets  of  branches 

c c 


and  on  the 
back  of  the 
oesophagus 
below  root. 


Left  nerve 
above  the 
root  of  the 
lung, 


and  on  the 
front  of  the 
oesophagus. 


Branches 

are, 

recurrent 
laryngeal 
in  the 
thorax. 


Cardiac 
branches  in 
the  thorax ; 


lower  car- 
diac branch 
of  the 
neck. 


Pulmonary- 

branches. 


DISSECTION  OF  THE  THOEAX. 


Small 

anterior. 


Large 

posterior 

forms  a 
plexus. 


(Esophageal 

branches 


form  a 
plexus. 

Sympathetic 
in  thorax 
consists  of 


a gangliated 
cord, 

and  a cen- 
tral cardiac 
plexus. 


Dissection 
of  the 
plexus. 


To  find 
the  right 
part. 


for  the  lung,  one  to  the  anterior  and  the  other  to  the  poste- 
rior aspect  of  the  root. 

a.  The  anterior  branches  are  two  or  three  in  number,  and 
of  small  size,  and  communicate  with  filaments  of  the  sympa- 
thetic on  the  pulmonary  artery.  These  nerves  are  best  seen 
on  the  left  side. 

b.  The  posterior  branches  are  the  largest  and  much  the 
most  numerous,  and  are  obtained  by  the  splitting  of  the 
trunk  of  the  nerve  after  it  has  become  flattened.  Forming 
a plexiform  arrangement  (posterior  pulmonary  plexus)  behind 
the  root  of  the  lung,  these  nerves  are  joined  by  filaments 
from  the  third  and  fourth  ganglia  of  the  knotted  cord  of  the 
sympathetic,  and  are  conveyed  into  the  interior  of  the  lung 
on  the  divisions  of  the  air  tube. 

4.  (Esophageal  branches  are  furnished  to  the  gullet  all 
along  the  thorax,  but  in  greatest  abundance  in  the  lower 
half.  Below  the-  root  of  the  lung  the  branches  of  the  pneu- 
mo-gastric  nerves  surround  the  oesophagus  with  a network, 
which  has  been  named  plexus  guide. 

Sympathetic  Nerve. — In  the  thorax  the  sympathetic 
nerve  consists,  as  in  the  abdomen,  of  a knotted  cord  along 
each  side  of  the  spinal  column,  which  communicates  with 
the  spinal  nerves  : and  of  a large  prevertebral  or  cardiac 
plexus,  which  distributes  branches  to  the  viscera,  viz.  to  the 
heart  and  the  lungs. 

The  gangliated  cord  will  be  seen  in  a future  stage  of  the 
dissection,  after  the  heart  and  the  lungs  have  been  removed. 

The  cardiac  plexus  lies  at  the  base  of  the  heart  around 
the  great  bloodvessels.  A part  of  this  network,  the  super- 
ficial cardiac  plexus,  has  been  already  described  (p.  364). 
The  remaining  part,  or  the  deep  cardiac  plexus,  will  be  found 
beneath  the  arch  of  the  aorta  by  means  of  the  dissection 
given  below. 

Directions. — The  cardiac  plexus  has  been  injured  by  the 
previous  examination  of  the  heart ; but,  by  following  the 
directions  now  given,  the  student  will  obtain  a knowledge 
of  the  disposition  of  the  nerves,  and  will  be  able  to  make  a 
complete  dissection  of  them  when  the  opportunity  ofiers. 

Dissection. — The  arch  of  the  aorta  is  to  be  cut  across  with 
care,  close  above  the  pulmonary  artery,  and  to  be  drawn 
well  over  to  the  left  side  : next,  the  descending  cava  is  to 
be  divided  above  the  entrance  of  the  vena  azygos,  and  its 
lower  paid  is  to  be  thrown  down.  By  the  removal  of  some 
fibrous  and  fatty  tissues  and  lymphatic  glands,  the  right  part 
of  the  plexus,  in  which  the  cervical  branches  of  the  sympa- 
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thetic  and  pneumo-gastric  nerves  of  the  right  side  are  united, 
will  be  seen  in  front  of  the  trachea,  above  the  right  branch 
of  the  pulmonary  artery.  The  offsets  to  the  heart  should  be 
followed  downwards  on  the  trunk  of  the  pulmonary  artery  ; 
and  those  to  the  lung  should  be  traced  along  the  right 
branch  of  that  artery. 

To  lay  bare  the  part  of  the  plexus  into  which  the  cervical 
branches  of  the  sympathetic  and  vagus  nerves  of  the  left 
side  of  the  body  enter,  the  arch  may  be  cut  through  a second 
time,  to  the  left  of  the  junction  of  the  ligamentum  arteriosum 
with  it  ; and  that  ligament  is  to  be  divided,  so  as  to  allow 
the  transverse  part  of  the  arch  to  be  turned  upwards  with 
the  great  vessels  attached  to  it.  The  lymphatic  glands  and 
the  areolar  and  fatty  tissue  are  to  be  cleared  away  from  the 
nerves,  as  on  the  opposite  side  ; and  the  nerves  are  to  be 
followed  downwards  to  the  heart,  chiefly  to  the  posterior 
coronary  plexus. 

In  the  deep  cardiac  plexus  are  united  the  several  cardiac 
nerves  derived  from  the  ganglia  of  the  sympathetic  of  both 
sides  of  the  neck,  except  the  highest  nerve  of  the  left  side  : 
and  in  it  are  collected  also  all  the  cardiac  branches  of  the 
vagus  nerves  in  both  the  neck  and  chest,  with  the  exception 
of  the  lowest  cervical  cardiac  branch  of  the  left  side.  This 
large  centre  is  situate  between  the  trachea  and  the  arch  of 
the  aorta,  above  the  branches  of  the  pulmonary  artery  ; and 
from  it  nerves  are  furnished  to  the  heart  and  the  lungs. 
The  several  nerves  entering  the  plexus  are  not  intermingled 
in  a ganglionic  mass  in  front  of  the  trachea  ; but  those  of 
the  right  side  unite  together  on  the  corresponding  part  of 
the  air  tube,  and  those  of  the  left  half  of  the  neck  have  a 
like  disposition  on  their  side. 

a.  The  right  part  of  the  plexus  is  above  the  right  branch 
of  the  pulmonary  artery,  and  receives  the  nerves  of  the  right 
side,  viz.  the  cardiac  nerves  of  the  sympathetic  in  the  neck  ; 
the  cardiac  branches  of  the  trunk  of  the  vagus,  both  in  the 
neck  and  chest ; and  the  cardiac  offsets  of  its  recurrent  branch. 

The  branches  of  this  half  of  the  plexus  are  distribut  ed  mostly 
to  the  right  side  of  the  heart.  From  its  lower  end  cardiac 
nerves  pass  downwards  before  and  behind  the  right  branch 
of  the  pulmonary  artery.  Those  in  front  of  the  vessel  run 
on  the  trunk  of  the  pulmonary  artery  to  the  heart,  and  end 
in  the  anterior  coronary  plexus  (p.  364).  The  other  nerves, 
those  behind  the  branch  of  the  pulmonary  artery,  supply  the 
right  auricle  of  the  heart.  Offsets  are  also  sent  laterally  on 
the  branch  of  the  artery  to  the  root  of  the  lung. 
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b.  The  left  half  of  the  plexus  is  close  to  the  ligamentum 
arteriosum,  and  rather  on  the  left  of  the  trachea.  In  it  are 
collected  the  cardiac  nerves  of  the  sympathetic  cord  of  the 
left  side  of  the  neck,  except  the  highest,  and  in  addition  it 
has  numerous  and  large  branches  of  the  left  recurrent  nerve 
of  the  vagus. 

Nerves  descend  from  it  around  the  left  branch  to  the 
trunk  of  the  pulmonary  artery,  on  which  they  are  continued 
to  the  heart ; and  after  supplying  nerves  to  the  left  auricle, 
they  terminate  in  the  posterior  coronary  plexus  (p.  364).  A 
considerable  offset  is  directed  forwards  to  the  superficial  car- 
diac plexus  by  the  side  of  the  ligamentum  arteriosum  ; and 
some  nerves  reach  the  left  anterior  pulmonary  plexus  by 
passing  along  the  branch  of  the  pulmonary  artery  to  the 
lung. 

The  cardiac  branches  of  the  gangliated  cord  of  the  sym- 
pathetic nerve  in  the  neck  (p.  123),  are  now  seen  at  their 
termination  in  the  thorax.  The  nerves  enter  the  chest  on 
each  side,  over  or  beneath  the  subclavian  artery,  and  join 
in  the  deep  cardiac  plexus,  with  the  exception  of  the  left 
superficial  cardiac  branch. 

On  the  right  side. — Though  usually  three  in  number,  there 
may  be  but  two  cardiac  nerves  on  this  side,  for  the  highest 
nerve  is  blended  commonly  with  one  of  the  other  two.  The 
middle  and  inferior  nerves  pass  beneath  the  subclavian  artery 
to  the  right  half  of  the  deep  cardiac  plexus.  All  three  com- 
municate with  the  branches  of  the  recurrent  laryngeal  nerve 
of  the  vagus  at  the  root  of  the  neck,  or  in  the  upper  part  of 
the  thorax,  as  well  as  with  one  another. 

On  the  left  side  the  superficial  or  highest  cardiac  nerve 
passes  for  the  most  part  over  the  arch  of  the  aorta,  and  ends 
in  the  superficial  cardiac  plexus,  but  it  may  give  a branch 
beneath  the  arch  to  the  deep  plexus.  Only  one  other  nerve 
may  be  seen  entering  the  left  side  of  the  deep  cardiac  plexus, 
for  oftentimes  the  middle  cardiac  throws  itself  into  the  lower 
cardiac  nerve. 


THE  TRACHEA  AND  THE  LUNG. 

Dissection .- — To  see  the  bronchi  or  the  divisions  of  the  air 
tube  in  the  root  of  the  lung,  it  will  be  necessary  to  remove 
the  pulmonary  artery  and  its  branches,  together  with  the 
pulmonary  veins.  When  the  transverse  part  of  the  arch  of 
the  aorta,  which  has  been  already  cut  through,  is  turned  to 
one  side,  the  dissector  will  be  able  to  clear  away  the  bron- 
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chial  glands,  the  nerves,  and  the  fibrons  tissue  from  the  part 
of  the  trachea  in  the  thorax,  and  from  the  branches  into 
which  it  bifurcates. 

The  trachea,  or  the  air  tube,  reaches  from  the  larynx  to 
the  lungs,  and  lies  on  the  front  of  the  spinal  column.  The 
tube  begins  at  the  lower  part  of  the  larynx,  opposite  the 
fifth  cervical  vertebra  ; and  it  ends  at  the  third  dorsal  ver- 
tebra,* by  dividing  into  two  pieces  (bronchi),  one  for  each 
lung. 

Its  connections  in  the  neck  are  described  at  p.  127,  and 
its  structure  at  p.  178.  The  part  in  the  thorax  remains  to 
be  studied. 

In  the  thorax  the  trachea  is  situate  with  the  great  vessels 
in  the  space  between  the  pleural  bags.  Here  it  is  covered 
by  the  arch  of  the  aorta,  by  the  innominate  and  left  carotid 
arteries,  and  by  the  cardiac  plexus  of  nerves  ; and  superficial 
to  the  arteries  is  the  left  innominate  vein.  Behind  the  air 
tube  is  the  oesophagus,  which  is  slightly  inclined  to  the  left 
near  the  arch  of  the  aorta.  On  the  right  side  are  the  vagus, 
and  the  innominate  artery  for  a short  distance  after  this  has 
passed  over  the  trachea  ; and  on  the  left  side  is  the  vagus 
with  its  recurrent  branch. 

The  bronchi , or  the  branches  of  the  air  tube,  are  contained 
in  the  root  of  the  lung,  where  they  are  surrounded  by  vessels, 
glands,  and  nerves.  Near  the  lung  each  is  divided  into  as 
many  primary  pieces  as  there  are  lobes  to  that  viscus.  In 
their  structure  and  form  the  bronchi  resemble  the  windpipe, 
for  they  are  round  and  cartilaginous  in  front,  but  flat,  and 
muscular  and  membranous  behind.  Their  position  behind 
the  other  pulmonary  vessels  has  been  described  at  page  357; 
but  the  characters  of  each  are  now  to  be  noticed. 

The  right  branch  is  about  an  inch  in  length,  and  is  larger 
than  the  left  ; it  passes  outwards  on  a level  with  the  fourth 
dorsal  vertebra,  and  is  placed  above  the  right  pulmonary 
artery  : the  vena  azygos  arches  over  it. 

The  left  branch  is  about  two  inches  long.  It  is  directed 
obliquely  downwards  through  the  arch  of  the  aorta,  and 
joins  the  root  of  the  left  lung  a vertebra  lower  than  on  the 
opposite  side.  In  this  course  the  tubes  lie  on  the  oesopha- 
gus and  the  thoracic  duct,  and  on  the  descending  aorta  ; 
it  is  at  first  below  the  level  of  the  corresponding  pulmonary 
artery. 

* The  place  of  its  bifurcation  is  sometimes  opposite  the  fifth  dorsal 
vertebra. 
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Dissection. — The  lungs  are  to  be  removed  next  from  the 
body  in  order  that  their  physical  characters  and  their  struc- 
ture may  be  learnt  : they  can  be  detached  as  soon  as  the 
vessels  of  the  root  are  cut  through. 

The  remains  of  the  heart  and  pericardium  are  to  be  taken 
away  afterwards.  For  their  removal  the  inferior  cava  is  to 
be  divided,  and  the  pericardium  to  be  detached  from  the 
surface  of  the  diaphragm  ; and  in  removing  the  pericardium, 
some  care  should  be  taken  by  the  dissector  not  to  injure 
the  parts  contained  in  the  interpleural  space  in  front  of  the 
spine. 

Physical  Characters  of  the  Lung. — The  surface  of 
the  lung  is  smooth  and  shining,  and  is  invested  by  the 
pleura.  Through  the  serous  covering  the  mass  of  the  lung 
may  be  seen  to  be  divided  by  septa,  into  small  irregularly- 
sized  pieces  or  lobules.  On  looking  closely  at  the  pulmo- 
nary substance,  especially  at  a thin  margin,  the  texture  will 
be  perceived  to  be  spongy,  being  composed  of  minute  cells. 

The  tint  of  the  lung  varies  with  age.  In  infancy  the 
colour  is  a pale  red  ; but  in  the  adult  the  texture  becomes 
grayish,  and  presents  here  and  there  dark  gray  spots  or 
lines  of  pigment,  whose  shade  deepens  with  increasing  age, 
and  becomes  even  black  in  old  people.  From  the  position 
of  the  body  after  death,  the  colour  of  the  posterior  border 
may  be  bluish  black. 

To  the  touch  the  lung  is  soft  and  yielding,  and  on  a 
section  the  pulmonary  substance  will  appear  porous  and 
spongy  ; but  the  lung  which  is  deprived  of  its  air  by  pres- 
sure has  a tough  leathery  feel.  In  the  ordinary  condition 
of  the  lung,  slight  pressure  with  the  thumb  and  finger 
drives  the  air  from  its  containing  cells  through  the  pulmonary 
structure,  and  produces  the  noise  known  as  crepitation.  If 
the  lung  contains  serum,  a frothy  red  fluid  will  run  out 
when  it  is  cut.  The  texture  of  the  lung  is  very  elastic  ; 
this  elasticity  causing  the  organ  both  to  diminish  greatly 
when  the  thorax  is  opened,  and  to  expel  air  that  may  be 
blown  into  it. 

The  specific  gravity  of  the  lung  varies  with  the  conditions 
of  dilatation  and  collapse,  or  of  infiltration  with  fluid.  When 
the  pulmonary  tissue  is  free  from  fluid,  and  filled  with  air, 
it  floats  in  water  ; but  when  it  is  quite  deprived  of  air  it  is 
slightly  heavier  than  water,  and  sinks  in  that  fluid.  The 
weight  of  the  lung  is  influenced  greatly  by  the  quantity  of 
fluid  or  other  material  contained  in  its  texture  ; ordinarily 
it  varies  from  eighteen  to  twenty  one  ounces,  and  the  right 
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lung  is  about  two  ounces  heavier  than  the  left.  In  the 
male  the  lungs  are  larger,  and  slightly  heavier  than  in  the 
female. 

Dissection. — By  tracing  the  large  branches  of  the  bronchi,  Follow, 
and  the  bloodvessels  and  nerves  into  the  lung,  the  mode  of  vessels  into 
branching  of  the  air  tubes  will  be  apparent  ; and  by  in-  the  lun£* 
hating  a part  of  the  lung,  the  cellular  structure  may  be 
seen.  But  the  arrangement  of  the  air  cells  about  their 
tube,  and  the  disposition  of  the  different  vessels,  cannot  be 
ascertained  without  injections  and  a microscope. 

Structure  of  the  Lung.  — The  spongy  pulmonary  tissue  outline  of 
consists  of  minute  cells,  in  which  the  smallest  branches  of  tli 

the  air  tube  terminate  ; and  the  mass  of  the  lung  is  formed  lung, 
by  the  collection  of  the  cells  into  small  groups  or  lobules, 
and  by  the  aggregation  of  the  lobules  into  larger  masses  or 
lobes.  Each  lobule  is  distinct  from  those  surrounding  it, 
and  is  furnished  with  its  air  tube  and  nerves,  and  with  its 
own  set  of  vessels  concerned  in  both  its  function  and 
nutrition. 

The  constituents  of  the  lung  are  united  by  a serous  cover-  Covering 
ing,  which  is  prolonged  continuously  over  the  surface  ; and  me^ium1Ug 
by  a subserous  layer  of  areolar  tissue  which  penetrates  into 
the  interior,  subdividing  it  into  pieces.  These  several  parts 
are  examined  more  in  detail  below. 

Serous  and  subserous  coverings. — The  coat  derived  from  Serous 
the  pleura  is  thin  and  transparent,  and  forms  an  entire  coveimg 
capsule  for  the  lung,  except  at  the  root  where  the  vessels 
enter.  The  subserous  areolar  layer  contains  fibres  of  elastic  and  areolar 
tissue,  and  not  only  covers  the  surface,  but  extends  inwards,  tlssue* 
establishing  the  division  of  the  mass  into  lobules  : where  it 
separates  the  lobules  it  is  named  interlobular  tissue,  and  is 
there  free  from  fat. 

Bronchial  branches  in  the  lung. — When  a bronchus  is  Branches  of 
followed  into  the  pulmonary  structure,  it  is  found  to  divide  the  lung1 
generally  in  a binary  order,  and  to  diminish  in  size  at  each 
subdivision,  until  one  terminal  offset  appertains  to  a lobule. 

In  the  lobule  the  tube  has  a diameter  of  jU  to  3U  of  an 

inch.  When  this  last  degree  of  diminution  is  arrived  at,  ^11c^y  end 

the  tubes  give  origin  to  the  air  cells. 

The  larger  bronchial  branches  have  the  same  constituent  Difference  in 
parts  as  the  trachea,  with  a somewhat  different  arrangement ; jNg® 1 ^deg 
and  they  are  round  in  the  lung,  instead  of  being  hemi-  in  structure 
spherical  as  in  the  trachea.  The  smallest  branches,  and  the  and  in  form, 
air  cells,  want  some  of  the  elements  found  in  the  larger 
bronchi  ; and  those  from  which  the  cells  spring  are  irregular 


.392 

DISSECTION  OF  THE  THORAX. 

Constitu- 
ents of  tbe 
air  tube  in 
tbe  lung. 

in  shape,  appearing  to  be  spaces  amongst  the  cells  rather 
than  tubes  with  continuous  walls. 

Changes  in  the  elements  of  the  bronchi. — The  modifica- 
tions which  the  elementary  parts  constructing  the  air  tube 
undergo  in  the  bronchial  divisions  and  in  the  air  cells  are 
the  following  : — The  'pieces  of  cartilage , which  are  regularly 
arranged  in  a line  in  the  trachea,  become  broken  up  in  the 
smaller  bronchial  tubes,  and  are  scattered  over  the  wall  as 

Pieces  of 
cartilage. 

irregular  fragments.  Becoming  thinner  and  smaller  as  the 
subdivision  of  the  air  tube  proceeds,  they  at  last  disappear, 

Fibrous  and  and  are  absent  from  the  terminal  branches.  The  fibrous 


elastic 

tissue. 

and  elastic  tissues  of  the  bronchial  tubes  are  continued  even 
to  the  air  cells  ; but  in  the  small  cell-bearing  branches,  the 
bundles  of  elastic  tissue  are  diffused,  and  the  two  textures, 

Muscular 

fibres. 

much  diminished  in  strength,  are  blended  together  to  form 
the  parietal  structure.  The  muscular  fibres , which  exist  at 
the  back  of  the  trachea,  are  diffused  over  the  inner  surface 
of  the  bronchi,  where  they  have  an  annular  arrangement, 
and  extend  along  the  air  tube  beyond  the  limit  of  the  pieces 
of  cartilage,  but  they  cease  where  the  cells  begin  to  be 

Mucous  formed.  The  mucous  membrane  becomes  thinner  as  it  ex- 
membrane. tends  onwards  along  the  air  tube,  and  it  is  finally  continued 


Lobules, 

how 

formed. 

to  the  cells,  where  it  is  transparent.  Its  ciliated  columnar 
epithelium  is  changed  to  scaly  or  pavemental  in  the  air 
cells. 

Lobules  and  lobes. — A lobule  is  a cluster  of  air  cells 
around  a terminal  branch  of  the  air  tube.  Varying  in  size 
and  shape,  the  lobule  is  invested  by  areolar  tissue,  and 
possesses  its  own  offset  of  the  air  tube,  as  well  as  distinct 

Lobes. 

branches  of  vessels  and  nerves.  The  larger  masses  of  the 
lung,  viz.  lobes,  are  produced  by  the  aggregation  of  the 
lobules. 

Nature  and 
form  of  the 
air  cells ; 

The  air  cells  are  the  little  sacs  or  dilatations  in  which  the 
smallest  branches  of  the  air  tube  terminate.  They  are  poly- 
hedral in  form,  except  on  the  surface  of  the  lung,  and  are 
distinct  one  from  another,  save  through  the  channel  of  the 

position  on 
air  tubes. 

air  passage.  The  cells  are  clustered  in  groups  around  the 
terminal  branches  of  the  air  tube,  and  are  situate  both  along 
the  sides  and  at  the  extremity  of  the  air  passage,  with  which 

Size. 

they  communicate  by  large  orifices.  In  size  these  small 
cells  vary  from  -g-A_  to  ^th  of  an  inch,  but  they  are  larger 
on  the  surface  and  at  the  edges  than  in  the  deeper  parts 

Structure. 

of  the  lung.  The  cell  wall  is  formed  by  fibrous  tissue, 

with  some  scattered  fibres  of  elastic  tissue,  and  is  lined 
by  a transparent  mucous  membrane  possessing  scaly  epithe- 
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lium.*  Beneath  the  mucous  lining  is  a network  of  the 
pulmonary  vessels. 

Vessels  of  the  Lung. — Two  sets  of  vessels  are  furnished  Vessels  of 
to  the  lung,  one  being  concerned  in  its  function,  the  other  functional1,6 
in  its  nutrition.  The  vessels  that  convey  blood  to  the  lung  an^  nytn- 

*/  . ° ent,  viz. 

to  be  aerated,  or  that  carry  the  same  away  after  it  has  been 
subjected  to  the  respiratory  process,  are  named  pulmonary. 

The  vessels  connected  with  the  nutrition  of  the  structure 
are  called  bronchial. 

The  pulmonary  artery  divides  like  the  bronchus  which  it  pulmonary 
accompanies  to  the  lobule.  At  the  lobule  the  arterial artery 
branch  is  minutely  subdivided,  and  its  ramifications,  enter- 
ing the  interlobular  fissures,  end  in  a capillary  network  in 
the  wall  of  the  air  cells,  beneath  the  mucous  lining.  The 
vascular  circles  of  several  cells  (about  twelve)  communicate 
with  each  other. 

The  pulmonary  reins  begin  in  the  vascular  network  before  and  vein, 
mentioned  ; and  the  twigs  issuing  from  the  several  lobules 
are  destitute  of  valves,  and  are  united  in  larger  tubes  which 
course  to  the  root  of  the  lung.  Although  the  small  lobular 
branches  of  the  arteries  remain  separate  from  one  another, 
the  corresponding  veins  anastomose  together. 

The  bronchial  arteries  enter  the  lung  on  the  air  tube,  and  Bronchial 
supply  deep  branches  to  the  bronchial  tubes  and  the  con-  artery 
tiguous  glands,  to  the  large  bloodvessels,  and  to  the  inter- 
lobular areolar  tissue  of  the  lung,  distributing  offsets  to  the 
surface.  On  the  smallest  air  tubes  minute  branches  anasto- 
mose with  offsets  of  the  pulmonary  arteries. 

The  bronchial  rein  begins  by  roots  corresponding  with  the  and  vein, 
superficial  and  deep  branches  of  the  artery.  Leaving  the 
lung  at  the  root,  the  vein  ends  differently  on  opposite  sides 
of  the  body  (p.  395). 

Nerres  and  lymphatics. — The  lung  receives  nerves  from  Nerves, 
the  vagus  and  the  sympathetic,  and  the  offsets  follow  the 
branches  of  the  air  tube.  Bemak  describes  small  ganglia  on 
the  sympathetic  filaments.  The  lymphatics  of  the  lung  are  Lymphatics, 
both  superficial  and  deep,  and  enter  the  bronchial  glands  at 
the  root  of  the  lung. 

PARTS  IN  FRONT  OF  THE  SPINE  AND  THE  CORD  OF  THE 
SYMPATHETIC. 

In  front  of  the  spinal  column  are  several  parts  enumerated 

* Some  good  observers  deny  the  existence  of  an  epithelial  lining  to 
the  ceils. 
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as  lying  in  the  interpleural  space  of  the  posterior  half  of  the 
mediastinum,  viz.  the  aorta,  azygos  veins,  thoracic  duct, 
oesophagus,  and  splanchnic  nerves. 

Dissection. — The  thoracic  duct  should  he  found  first  near 
the  diaphragm,  and  on  the  right  of  the  aorta  : this  slender 
vessel  may  be  injected  with  tallow.  Next,  the  areolar  tissue 
is  to  be  cleared  away  from  the  different  parts  before  men- 
tioned ; and  the  thoracic  duct  is  to  be  followed  upwards 
beneath  the  arch  of  the  aorta  and  along  the  oesophagus,  till 
it  leaves  the  upper  aperture  of  the  thorax.  The  azygos  or 
intercostal  veins,  one  on  the  right  and  two  on  the  left  of  the 
aorta,  should  be  likewise  dissected. 

After  raising  the  pleura  from  the  inner  surface  of  the 
thorax,  the  gangliated  cord  of  the  sympathetic  nerve  will  be 
seen  lying  along  the  side  of  the  spinal  column,  over  the  heads 
of  the  ribs.  Branches  should  be  followed  outwards  from 
the  ganglia  to  the  intercostal  nerves,  and  others  should  be 
traced  inwards  over  the  bodies  of  the  vertebrae  to  form 
the  three  trunks  of  the  splanchnic  nerves. 

The  descending  thoeacic  aorta  is  the  part  of  the  great 
systemic  vessel  which  is  above  the  diaphragm.  Its  extent 
is  from  the  lower  border  of  the  third  dorsal  vertebra  (the 
left  side),  where  the  arch  ceases,  to  the  front  of  the  last 
dorsal  vertebra.  Contained  in  the  interpleural  space  in 
front  of  the  spine,  the  vessel  is  rather  curved,  lying  at  its 
upper  part  on  the  left,  but  at  its  lower  part  on  the  front  of 
the  spinal  column.  Beneath  it  are  the  vertebrae  and  the 
smaller  azygos  vein.  In  front  of  the  vessel  is  the  root  of 
the  left  lung  with  the  pericardium.  On  the  left  side  it  is 
covered  by  the  pleura  in  all  its  length  ; and  on  the  right 
side  are  the  oesophagus  and  the  thoracic  duct,  but  near  the 
diaphragm  the  former  is  placed  over  the  aorta. 

The  branches  of  the  vessel  are  distributed  to  the  sur- 
rounding parts,  and  are  named  from  their  destination,  viz. 
bronchial,  pericardial,  oesophageal,  mediastinal,  and  inter- 
costal. 

1.  The  bronchial  arteries  supply  the  structure  of  the  lungs, 
and  arise  from  the  front  of  the  aorta,  but  their  number  and 
place  of  origin  are  liable  to  vary.  These  vessels  adhere  to 
the  posterior  part  of  the  bronchial  tubes,  and  so  enter  the 
interior  of  the  lung,  in  which  ‘they  ramify  (p.  393)  ; they 
give  some  twigs  to  the  bronchial  glands  and  the  oesophagus. 

For  the  left  lung  there  are  two  arteries  (superior  and 
inferior),  which  arise  from  the  aorta  at  a distance  from  each 
other. 


BRANCHES  OF  AORTA. 
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The  artery  of  the  right  lung  arises  in  common  with  one  one  right, 
of  the  left  bronchial  arteries  (superior),  or  from  the  first 
intercostal  artery  of  the  right  side. 

Bronchial  veins. — A vein  issues  from  the  root  of  each  vein  of  the 
lung,  to  end  in  the  following  manner  : — the  right  one  joins 
the  larger  azygos  vein  ; and  the  left  ends  in  the  superior 
intercostal  vein  of  its  own  side. 

2.  The  pericardial  branches  are  some  irregular  twigs  Pericardial 
that  are  furnished  to  the  posterior  part  of  the  cardiac biauches* 
covering. 

3.  (Esophageal  branches  arise  at  different  points  of  the  (Esophageal 
aorta,  and  are  lour  or  live  m number.  Ramifying  m the 
structure  of  the  gullet,  these  vessels  anastomose  with  one 
another  ; above  they  communicate  with  branches  of  the 
inferior  thyroid  artery  near  the  pharynx,  and  below,  with 

twigs  of  the  coronary  artery  of  the  stomach. 

4.  Small  mediastinal  branches  (posterior)  supply  the  areolar  Mediastinal 
tissue  and  the  glands  in  the  posterior  part  of  the  interpleural  branches* 
space. 

5.  The  intercostal  arteries  are  commonly  nine  or  ten  in  ^^e°sstal 
number  on  each  side,  and  are  furnished  to  the  same  number 

of  the  lower  intercostal  spaces.  To  the  other  one  or  two  Number, 
upper  spaces  branches  are  supplied  from  the  intercostal  artery 
of  the  subclavian  trunk.  These  small  vessels  arise  from  the  Direction  to 
posterior  part  of  the  aorta,  and  run  outwards  on  the  verte-  costal 
brse,  beneath  the  cord  of  the  sympathetic  nerve,  to  the  sPaces* 
intercostal  spaces,  where  each  divides  into  an  interior  and  a 
posterior  branch.  In  this  course  the  upper  arteries  have 
a somewhat  oblique,  and  the  lower  a transverse  direction. 

As  the  aorta  lies  on  the  left  of  the  spine  the  right  vessels  are  Right, 
the  longest,  and  pass  beneath  the  oesophagus,  the  thoracic  longest- 
duct,  and  the  azygos  veins  ; they  supply  many  twigs  to  the 
bodies  of  the  vertebrse  on  which  they  lie. 

a.  The  anterior  branch  is  the  continuation  of  the  common  The  anterior 
trunk  in  direction  and  size,  and  continues  onwards  between  branch 
the  muscular  strata  nearly  to  the  anterior  third  of  the  inter- 
costal space,  where  it  ends  in  two  branches  that  anastomose 
with  the  intercostal  arteries  of  the  internal  mammary  (p.  27  5). 

At  first  this  artery  lies  in  the  centre  of  the  intercostal  occupies 
space,  beneath  the  pleura  and  a fascia  between  the  intercostal  spaceC°Stal 
muscles,  and  resting  on  the  external  intercostal  layer  ; but 
near  the  angle  of  the  rib  it  ascends  to  the  upper  boundary 
of  the  space.  Accompanying  the  artery  are  the  intercostal  with  nerve 
nerve  and  vein, — the  vein  being  commonly  above,  and  the  audvem* 
nerve  below  it  ; but  in  the  upper  spaces  the  nerve  is  at  first 
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higher  than  the  artery,  though  it  soon  takes  its  place  below 
the  vessel. 

Brandies  are  furnished  to  the  layers  of  intercostal  muscles 
and  the  ribs.  About  the  centre  (from  front  to  back)  of  the 
intercostal  space  a superficial  twig  accompanies  the  cutaneous 
nerve. 

The  upper  artery  of  the  set  anastomoses  with  the  superior 
intercostal  branch  of  the  subclavian  artery  ; and  those  below 
the  true  ribs  enter  the  abdominal  wall,  and  anastomose  with 
the  arteries  of  that  part. 

b.  The  posterior  branch  turns  backwards  between  the  ver- 
tebra and  the  ascending  costo-transverse  ligament,  and  is 
distributed  in  the  back.  As  it  passes  by  the  intervertebral 
foramen  it  furnishes  a small  spinal  branch  to  the  vertebrae  and 
the  spinal  cord. — (See  Vessels  of  the  Spinal  Cord.) 

The  intercostal  vein  resembles  closely  the  artery  in  its 
course  and  branching.  Near  the  head  of  the  rib  it  receives 
a contributing  dorsal  branch,  and  then  joins  an  azygos  vein. 

The  superior  intercostal  artery  of  the  subclavian  trunk  is 
referred  to  in  the  dissection  of  the  neck  (p.  7 6).  Descending 
over  the  neck  of  the  first  rib,  external  to  the  ganglion  of  the 
sympathetic,  it  supplies  a branch  to  the  first  intercostal 
space  : continuing  to  the  second  space,  which  it  may  supply 
in  like  manner,  it  ends  by  anastomosing  with  the  upper 
aortic  branch.  Each  intercostal  offset  from  it  divides  into 
an  anterior  and  a posterior  branch,  like  the  arteries  from  the 
aorta. 

The  vein  accompanying  the  right  artery  opens  into  the 
innominate  vein.  On  the  left  side  the  superior  intercostal 
vein  is  formed  by  branches  from  the  two  or  three  highest 
spaces  ; it  is  joined  by  the  left  bronchial  vein,  and  ends  in 
the  left  innominate  vein,  after  crossing  the  arch  of  the  aorta. 

The  prevertebral  or  azygos  veins  are  two  in  number 
on  the  left  side,  and  one  on  the  right,  and  receive  branches 
corresponding  with  the  offsets  furnished  by  the  descending 
part  of  the  thoracic  aorta.  By  means  of  the  larger  or  right 
vein  the  inferior  cava  communicates  with  the  superior, 
so  that  blood  may  reach  the  heart  from  the  lower  part  of 
the  body,  or  the  opposite,  if  one  of  the  cavse  should  be 
obliterated. 

1.  The  larger  or  right  azygos  vein  begins  in  the  lumbar  veins 
on  the  right  side  of  the  spine,  and  its  origin  is  described 
with  the  vessels  of  the  abdomen.  It  enters  the  thorax 
through  the  aortic  opening  of  the  diaphragm,  and  ascends 
on  the  right  side  of  the  thoracic  duct,  over  the  intercostal 
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arteries  and  the  bodies  of  the  vertebrae.  Opposite  the  third  and  joins 
intercostal  space  the  vein  arches  forwards  above  the  root  of  cava, 
the  right  lung,  and  enters  the  superior  cava  as  this  vessel 
pierces  the  pericardium.  Its  valves  are  very  incomplete,  so 
that  the  intraspinal  and  intercostal  veins  may  be  injected 
through  it. 

Branches. — In  this  vein  are  collected  the  intercostals  of  Branches 
the  right  side  below  the  upper  two  spaces  ; some  of  the Jommg  lfc* 
intercostals  of  the  left  side  of  the  thorax,  by  means  of  the 
left  azygos  veins  ; and  some  oesophageal,  mediastinal,  and 
vertebral  veins,  with  the  right  bronchial  vein. 

2.  The  left  lower  or  smaller  azygos  vein  (inferior)  begins  in  Small,  or 
the  abdomen  in  the  lumbar  veins  of  the  left  side  of  the  left  lower* 
vertebral  column.  Having  entered  the  thorax  along  with 

the  aorta,  or  through  the  crus  of  the  diaphragm,  the  vein 
ascends  on  the  left  of  the  aorta  as  high  as  the  seventh  or 
eighth  dorsal  vertebra,  and  then  crosses  beneath  that  vessel  ,ends  m 

° 1 larger 

and  the  thoracic  duct  to  end  in  the  larger  or  right  vein,  azygos. 

It  receives  the  four  or  five  lower  intercostal  veins  of  the  Branches, 
left  side,  and  some  oesophageal  and  mediastinal  veins. 

3.  Most  commonly  there  is  a left  upper  azyaos  vein  Upper  left 

v l j.  *j  azygos  vein 

(Breschet),  which  is  formed  by  offsets  from  the  spaces  be- 
tween the  superior  intercostal  vein  and  the  highest  branch 
of  the  left  lower  azygos.  Receiving  three  or  four  branches, 
the  trunk  either  joins  the  lower  azygos  of  its  own  side,  or 
crosses  the  spine  to  open  separately  into  the  right  vein. 

The  (esophagus  is  a hollow  muscular  tube  which  extends  ®sophagu^ 
from  the  pharynx  to  the  stomach.  The  cervical  part  of  the  neck 
tube  has  been  described  at  page  128,  and  the  thoracic  part 
is  now  to  be  examined. 

Entering  the  thorax  rather  to  the  left  of  the  middle  line,  and  partly 
the  gullet  is  directed  inwards  beneath  the  arch  of  the  aorta,  thorax 
and  reaches  the  middle  of  the  spine  about  the  fourth  or  fifth  where  it 
dorsal  vertebra.  From  that  spot  it  is  continued  through  Jj^eiTine 
the  greater  part  of  the  interpleural  space  on  the  right  of  the  ° e spme’ 
aorta,  and  superficial  to  the  other  contiguous  bodies  ; but  passes 
at  the  lower  part  of  the  thorax  it  is  again  inclined  to  the  phragni. dia 
left,  over  the  aorta,  to  gain  the  oesophageal  opening  of  the 
diaphragm. 

As  far  as  the  arch  of  the  aorta  the  oesophagus  lies  beneath  Parts  cover- 
the  trachea,  though  it  is  inclined  somewhat  to  the  left  of  the  mg  1 ’ 
air  tube  ; but  beyond  the  arch  it  is  crossed  by  the  left 
bronchus,  and  is  concealed  by  the  pericardium  down  to 
the  diaphragm.  In  this  extent  the  tube  is  covered  on  the  orL  the  si(Jes> 
sides  by  the  pleurse,  and  lies  on  the  right  of  the  aorta  below 
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and  beneath  the  arcli.  At  the  upper  part  of  the  thorax  the  oesophagus 
will  be  found  to  rest  on  the  longus  colli  muscle  and  the 
vertebrae  ; but  below  the  arch  of  the  aorta  it  is  separated 
from  the  spine  by  the  intercostal  vessels  ; and  lastly  it 
lies  on  the  aorta.  Below  the  situation  of  the  bronchus 
the  pneumo-gastric  nerves  surround  the  oesophagus  with 
their  branches,  and  above  the  same  spot  the  thoracic  duct 
will  be  found  on  its  left. 

Structure. — If  a piece  of  the  middle  of  the  gullet  be 
removed  and  distended  with  cotton  wool,  it  will  be  found 
to  consist  of  a muscular,  a fibrous,  and  a mucous  coat. 

The  muscular  coat  is  thick  and  strong,  and  consists  of 
two  layers  of  fibres  ; of  which  the  external  is  longitudinal, 
and  the  internal  circular  in  direction,  like  the  muscular 
tunic  of  the  other  parts  of  the  alimentary  tube.  In  the 
upper  third  of  the  oesophagus  the  fibres  are  red,  and  have 
the  striated  or  voluntary  muscular  fibres  mixed  with  the 
involuntary  ; but  below  this  the  striated  fibres  gradually 
disappear,  the  colour  becoming  paler  with  their  absence, 
and  only  involuntary  muscular  fibres  remain. 

The  external  layer  is  formed  of  parallel  longitudinal 
fibres,  which  form  an  entire  covering,  and  end  below  on 
the  stomach.  The  fibres  begin  by  longitudinal  bands 
opposite  the  cricoid  cartilage  (p.  138)  ; and  at  intervals 
varying  from  half  an  inch  to  an  inch  and  a half,  they 
are  connected  with  tendinous  points  (-J^th  to  —Hth  of  an 
inch  long,  and  -y^th  wide)  like  the  fibres  of  the  rectus 
abdominis  muscle. 

circular6™511  The  internal  layer  of  circular  fibres  is  continuous  above 
with  the  fibres  of  the  pharynx  ; they  are  more  oblique  at 
the  middle  than  at  either  end  of  the  oesophagus. 

The  fibrous  layer  is  between  the  muscular  and  mucous 
coats,  and  attaches  the  one  to  the  other  loosely. 

The  mucous  coat  or  lining  will  be  seen  on  cutting  open 
the  tube  to  be  reddish  in  colour  above  but  pale  below,  and 
to  have  some  thickness.  It  is  very  loosely  connected  with 
the  muscular  coat,  and  is  thrown  into  longitudinal  folds 
when  the  oesophagus  is  contracted.  Lining  the  interior  is 
and  papillae,  a thick  layer  of  scaly  epithelium  ; and  the  surface  is  studded 
with  minute  papillae. 

Some  compound  glands  (oesophageal)  are  scattered  along 
the  tube  ; and  at  the  lower  part  of  the  gullet  they  form  a 
ring  (cardiac  glands)  close  to  the  stomach. 

Lymphatics  of  the  Thorax. — In  the  thorax  are  the 
lymphatic  vessels  of  both  the  wall  and  the  viscera,  which 
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enter  collections  of  glands  in  certain  positions,  and  end  in 
one  or  the  other  of  the  two  lymphatic  ducts.  Besides  these, 
the  large  thoracic  duct  traverses  the  thorax  in  its  course  from 
the  abdomen  to  the  neck. 

Lymphatic  glands. — Along  the  course  of  the  internal 
mammary  artery  is  a chain  of  sternal  or  mediastinal  glands, 
which  receive  lymphatics  from  the  front  of  the  chest,  the 
thymus  gland,  the  pericardium,  and  the  upper  surfaces  of 
the  diaphragm  and  liver.  On  each  side  of  the  spine,  near 
the  heads  of  the  ribs  as  well  as  between  the  intercostal 
muscles,  is  a set  of  intercostal  glands  for  the  reception  of  the 
lymphatics  of  the  posterior  wall  of  the  thorax.  At  the 
division  and  along  the  side  of  the  trachea  are  numerous 
bronchial  glands,  through  which  the  lymphatics  of  the  lung 
pass.  And  beneath  the  arch  of  the  aorta  are  a few  cardiac 
glands,  to  which  the  lymphatics  of  the  heart  are  directed. 
Along  the  side  of  the  aorta  and  oesophagus  is  a chain  of 
( esophageal  glands,  which  are  joined  by  the  lymphatics  of  the 
oesophagus,  and  communicate  with  those  of  the  lungs. 

The  thoracic  duct  is  the  main  channel  by  which  the 
lymphatic  and  lacteal  fluid  of  the  lower  half  of  the  body, 
and  of  the  left  side  of  the  upper  half  of  the  body,  is 
conveyed  into  the  blood.  The  duct  begins  in  the  abdomen 
in  an  enlargement  (chyli  receptaculum),  and  ends  in  the  left 
subclavian  vein  of  the  neck.  It  is  from  eighteen  to  twenty 
inches  in  length,  and  is  contained  in  the  thorax,  except 
at  its  origin  and  termination.  It  has  the  undermentioned 
connections  : — 

Entering  the  cavity  on  the  right  side  of  the  aorta,  and 
through  the  same  opening,  the  duct  ascends  on  the  right  of 
that  vessel,  between  it  and  the  vena  azygos  as  high  as  the 
arch.  Opposite  the  second  dorsal  vertebra  it  passes  beneath 
the  arch  of  the  aorta  and  the  left  subclavian  artery,  and  is 
applied  to  the  left  side  of  the  oesophagus,  by  which  it  is 
conducted  to  the  neck.  Lastly,  at  the  lower  part  of  the 
neck  the  duct  arches  outwards,  as  before  described  (p.  125), 
to  open  into  the  left  subclavian  vein.  In  this  course  the 
tube  is  oftentimes  divided  in  two,  which  unite  again,  or  its 
divisions  may  even  form  a plexus  ; and  near  its  termination 
it  is  generally  branched.  It  is  provided  with  valves  at 
intervals,  like  a vein,  and  these  are  in  greatest  number  at 
the  upper  part.  Occasionally  the  duct  may  be  found  on  the 
left  instead  of  the  right  side  of  the  aorta. 

Branches. — In  the  thorax  the  duct  receives  the  lymph- 
atics of  the  left  half  of  the  wall  of  the  cavity,  viz.  from 
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the  sternal  and  intercostal  glands ; also  the  lymphatics  of  the 
left  lung,  of  the  left  side  of  the  heart,  and  of  the  trachea 
and  oesophagus. 

The  right  lymphatic  duct,  though  not  in  the  thorax,  is 
formed  mainly  by  the  large  branches  received  from  the 
viscera  in  that  cavity.  It  is  a short  trunk  at  the  lower  part 
of  the  neck,  about  half  an  inch  in  length,  and  opens  into  the 
angle  of  union  of  the  subclavian  and  jugular  veins  of  the 
same  side  (p.  7 6).  Its  opening  is  guarded  by  valves. 

Branches. — Into  this  trunk  the  lymphatics  of  the  right 
upper  limb,  and  of  the  right  side  of  the  head  and  neck  pour 
their  contents.  In  addition,  the  lymphatics  of  the  right 
side  of  the  chest,  of  the  right  lung  and  right  side  of  the 
heart,  and  some  from  the  right  lobe  of  the  liver,  after  passing 
through  their  respective  glands,  unite  into  a few  large 
trunks,  which  ascend  beneath  the  innominate  vein  to  reach 
the  duct  in  the  neck. 

Structure  of  the  ducts. — The  wall  of  these  tubes  resembles 
that  of  the  bloodvessels  in  structure  (see  p.  126).  It  has 
an  external  stratum  of  fibrous  tissue  ; an  inner  coat  of 
elastic  fibres  covered  by  epithelium  ; and  a middle  coat  of 
circular  fibres  as  in  the  arteries. 

Cord  of  the  Sympathetic  Nerve. — The  thoracic  part 
of  each  gangliated  cord  of  the  sympathetic  nerve  lies  on  the 
side  of  the  spinal  column,  and  is  placed  over  the  heads  of 
the  ribs  and  the  intercostal  vessels.  The  ganglia  on  it  are 
usually  twelve,  one  being  opposite  each  dorsal  nerve,  but 
this  number  varies  much.  The  upper  ganglion  is  the 
largest  ; and  the  last  two  are  rather  anterior  to  the  line  of 
the  others,  being  situate  on  the  side  of  the  bodies  of  the 
corresponding  vertebrae.  In  the  chest  the  sympathetic  nerve 
is  covered  by  the  pleura  ; and  it  is  continuous  above  and 
below  with  the  cord  in  the  neck  and  the  abdomen. 

Each  ganglion  furnishes  external  branches  to  communicate 
with  the  spinal  nerves,  and  internal  branches  for  the  supply 
of  the  viscera. 

External  or  connecting  branches.  — Two  offsets  pass  outwards 
from  each  ganglion  to  join  a spinal  nerve  (intercostal).  In 
the  branches  of  communication  both  spinal  and  sympathetic 
nerve  fibres  are  combined  ; but  one  consists  almost  entirely 
of  white,  and  the  other  nearly  altogether  of  sympathetic 
nerve  fibres. 

The  internal  or  visceral  branches  differ  in  size  and  distri- 
bution, according  as  they  are  derived  from  the  upper  or  the 
lower  six  ganglia. 
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a.  The  inner  branches  of  the  upper  six  are  very  small,  and  in  the 
are  distributed  to  the  aorta,  and  the  vertebrae  with  the  liga-  gangiiaTfif- 
ments.  Mr.  Swan  describes  a plexus  as  formed  in  front  of 

the  spine  by  the  union  of  the  branches  of  opposite  sides. 

From  the  third  and  fourth  ganglia  offsets  enter  the  posterior 
pulmonary  plexus. 

b.  The  inner  branches  of  the  lower  six  ganglia  are  larger  In  the 
and  much  whiter  than  the  others,  and  are  united  together  la^and 
to  form  visceral  nerves  (splanchnic)  of  the  abdomen.  These  ^krte^md 
splanchnic  nerves  are  three  in  number  (large,  small,  and  nerves, 
smallest),  and  pierce  the  diaphragm  to  end  in  the  solar  and 

renal  plexuses. 

1.  The  great  splanchnic  nerve  is  a large  white  cord,  which  Great 
has  roots  apparently  from  only  four  or  five  ganglia  (sixth  to  sPlanclmic> 
the  tenth),  but  its  fibres  may  be  traced  upwards  on  the 
knotted  cord  as  high  as  the  third  ganglion.  The  nerve  which  ends 
descends  on  the  bodies  of  the  vertebrae,  pierces  the  fibres  of  lunar 
the  crus  of  the  diaphragm,  and  ends  in  the  semilunar  ganglion, 
ganglion  of  the  abdomen. — (See  Nerves  of  the  Abdomen.) 

At  the  lower  part  of  the  thorax  the  nerve  may  be  divided 
into  large  bundles  ; and  it  may  present  a ganglion,  or  more 
than  one  on  its  bundles. 

2.  The  small  splanchnic  nerve  is  formed  by  roots  from  the  g^nchnic 
tenth  and  eleventh  ganglia,  or  their  intervening  cord  ; and 

in  the  thorax  it  communicates  sometimes  with  the  great 
splanchnic  nerve.  It  is  transmitted  interiorly  through  the  joins  cce 
crus  of  the  diaphragm,  and  enters  the  part  of  the  solar  Plexus- 
plexus  by  the  side  of  the  coeliac  artery. 

3.  The  smallest  splanchnic  nerve  begins  in  the  last  ganglion,  Smallest 

and  accompanies  the  other  nerves  through  the  diaphragm.  endTin.11110 

In  the  abdomen  it  ends  in  the  renal  plexus.  When  this  r®nal 

x plexus. 

nerve  is  absent,  its  place  is  taken  by  a branch  of  the  pre- 
ceding nerve. 

Parts  in  the  upper  aperture  of  the  thorax. — The  relative  Parts  in  the 
position  of  the  several  bodies  entering  or  leaving  the  thorax  ture?rapC1~ 
by  the  upper  opening  may  be  now  observed. 

In  the  middle  line  lie  the  trachea  and  the  oesophagus,  J^“iddle 
with  the  remains  of  the  thymus  gland.  In  front  of  those 
parts  #are  the  lower  ends  of  the  sterno-hyoid  and  sterno- 
thyroid muscles  with  layers  of  the  fascia  ; and  behind  the 
gullet  and  windpipe  is  the  longus  colli  muscle.  Between  the 
two  tubes  is  the  recurrent  nerve  of  the  left  side. 

On  each  side  the  bag  of  the  pleura  and'  the  apex  of  the  ^eeac}l 
lung  project  into  the  neck  ; and  in  the  interval  between 
the  pleura  and  the  trachea  and  oesophagus,  are  found  the 
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several  vessels  and  nerves  which  pass  from  the  thorax  to  the 
neck,  or  in  the  opposite  direction.  In  front  on  both  sides 
there  are  the  innominate  vein  and  the  phrenic  and  pneumo- 
gastric  nerves,  but  farther  back  the  objects  on  the  two  sides 
are  different  : — on  the  right  side  the  innominate  artery  and 
the  cardiac  nerves  come  next  ; but  on  the  left  side  are  the 
left  common  carotid  artery,  the  thoracic  duct,  and  the  left 
subclavian  artery  with  the  cardiac  nerves.  Lastly,  altogether 
behind  on  both  sides  lie  the  cord  of  the  sympathetic,  the 
first  intercostal  nerve,  and  the  superior  intercostal  artery. 

PARIETES  OF  THE  THORAX. 

Between  the  ribs,  forming  part  of  the  wall  of  the  thorax, 
are  the  two  layers  of  intercostal  muscles,  with  the  inter- 
vening nerves  and  arteries.  At  the  base  of  the  thorax  is 
the  diaphragm,  which  bounds  the  cavity  in  this  direction. 

Intercostal  Muscles. — The  anterior  part  of  these 
muscles  has  been  described  with  the  wall  of  the  thorax  in 
the  dissection  of  the  upper  limb  (p.  273).  The  posterior 
part  of  the  same  muscles  may  be  now  examined  from  the 
inner  side. 

The  inner  intercostal  muscle  is  fixed  to  the  inner  margin 
of  the  ribs  bounding  the  intercostal  space.  Beginning  at 
the  sternum,  it  reaches  backwarks  only  to  the  angle  of  the 
ribs  in  the  middle  spaces,  but  higher  and  lower  the  mus- 
cular fibres  approach  nearer  the  spine.  Where  the  muscle 
ceases,  a thin  fascia  is  continued  to  the  spine.  The  inner 
surface  is  lined  by  the  pleura,  and  the  opposite  surface  is  in 
contact  with  the  intercostal  nerve  and  vessels. 

The  infracostal  muscles  are  small  slips  of  fleshy  fibres, 
which  are  situate  on  the  inner  surface  of  the  ribs,  where  the 
internal  intercostals  cease.  Apparently  part  of  the  inner 
intercostals,  they  arise  from  the  inner  surface  of  one  rib,  and 
are  attached  to  the  upper  border  and  internal  surface  of  the 
rib  next  succeeding.  They  are  uncertain  in  number,  but 
there  may  be  ten  : they  are  smaller  above  than  below,  and 
the  upper  and  lower  may  pass  over  more  than  one  space. 

External  intercostal  muscle. — Between  the  posterior  border 
of  the  internal  muscle  and  the  spine,  when  the  fascia  and  the 
muscles  above  referred  to  have  been  removed,  the  external 
intercostal  muscle  will  be  seen.  Its  borders  are  fixed  to  the 
contiguous  margins  of  two  ribs,  and  its  fibres  cross  the  inner 
intercostal  layer.  Whilst  this  muscle  extends  backwards  to 
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the  tubercle  of  the  rib,  it  does  not  reach  farther  forwards 
than  the  rib  cartilages,  as  before  said  (p.  273). 

Dissection.  — In  a few  spaces  the  internal  intercostal  muscle  Trace 
may  be  cut  through,  and  the  intercostal  nerve  and  artery  nei^cs* 
traced  outwards. 

The  intercostal  nerves  are  the  anterior  primary  branches  intercostal 
of  the  dorsal  nerves.  In  distribution  they  differ  from  the  not  joined 
other  spinal  nerves  of  the  body,  inasmuch  as  they  course  in  a plexus, 
forwards  to  the  middle  line  without  being  united  in  a plexus. 

Twelve  in  number,  they  occupy  the  intercostal  spaces,  and 
the  last  is  placed  below  the  twelfth  rib.  The  following 
difference  obtains  between  the  upper  and  the  lower  nerves  : Upper  six 
viz. , the  upper  six  lie  between  the  ribs  in  all  their  extent,  . 
and  are  confined  to  the  wall  of  the  thorax  ; whilst  the  lower  lower  six 
six  are  prolonged  into  the  abdominal  wall  where  the  ribs  fr0nt. 
cease  in  front. 

At  the  posterior  part  of  the  chest  the  nerves  lie  at  first  Connections 
between  the  pleura  and  the  external  intercostal  muscle,  with  muscles- 
an  artery  and  vein  ; but  they  enter  soon  between  the  two 
strata  of  the  intercostal  muscles,  and  extend  forwards  to  the 
middle  line  of  the  body.  Near  the  head  of  the  rib  each  with  tlie 

* sympa- 

nerve  is  joined  by  filaments  from  the  sympathetic.  In  its  thetic. 
course  each  supplies  branches  to  the  intercostal  muscles  of 
the  ribs  ; as  well  as  cutaneous  offsets  to  the  surface  ; these  Offsets, 
are  described  in  the  dissections  of  the  upper  limb  and  wall 
of  the  abdomen. 

There  are  some  deviations  in  the  first  and  second  nerves  Exceptions 
from  the  general  arrangement  above  specified.  lu 

The  first  nerve  ascends  in  front  of  the  neck  of  the  highest  ^rst  ne^rYo 
rib,  and  ends  in  the  brachial  plexus.  Before  it  leaves  the  chial  plexus, 
chest  it  supplies  a branch  to  the  first  intercostal  space  ; 
this  extends  forwards  in  the  place  of  the  intercostal  nerve, 
furnishing  muscular  offsets,  and  becomes  cutaneous  by  the 
side  of  the  sternum.  There  is  not  any  lateral  cutaneous  Hasnot 
branch  from  this  nerve,  except  in  those  cases  in  which  the  cutaneous 
next  nerve  is  not  as  large  as  usual.  branch. 

The  second  nerve  may  extend  a considerable  way  on  the  Second 
wall  of  the  chest  before  entering  between  the  intercostal 
muscles,  and  may  ascend  even  to  the  first  space.  It  is 
remarkable  in  having  a very  large  lateral  cutaneous  branch 
(p.  259).  In  front  it  ends  like  the  others. 

Upper  surface  of  the  diaphragm. — The  anatomy  of  the  ^PP®rfsur" 
diaphragm  will  be  described  specially  with  the  deep  muscles  diaphragm, 
of  the  abdomen  ; and  the  arch  of  the  muscle  towards  the 
thorax  has  been  referred  to  before  (p.  352). 
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The  centre  of  the  muscle  is  tendinous,  and  the  sides  are 
Parts  in  fleshy.  In  contact  with  the  upper  surface  are  the  lungs  on 

with  it.  the  sides,  and  the  pericardium  in  the  middle.  In  the 

Apertures  diaphragm  are  the  following  apertures  : — one  for  the  oeso- 
in  it.  phagus  and  the  pneumogastric  nerves,  another  for  the  vena 
cava,  and  a third  for  the  aorta  with  the  thoracic  duct  and 
the  vena  azygos.  The  phrenic  vessels  and  nerves  enter  the 
upper  surface,  external  to  the  pericardium ; and  the  splanchnic 
nerves  are  transmitted  to  the  abdomen  through  the  posterior 
part,  whilst  the  sympathetic  passes  beneath  it. 

The  dissec-  Directions. — The  dissector  of  the  thorax  now  waits  while 

back°is  now  the  dissection  of  the  back  is  made.  Afterwards  he  is  to 
made. 


Enumera- 
tion of  the 
ligaments. 

A rib  is 

the^erte-^k  vertebras  on  the  one  side,  and  to  the  sternum  on  the 

brae  and  the  other,  by  three  sets  of  ligaments,  viz. , one  between  the  head 
of  the  bone  and  the  bodies  of  the  vertebrae  ; a second  from 
the  neck  and  tubercle  to  the  transverse  processes  of  the 
vertebrae  ; and  a third  between  the  cartilage  and  the  sternum. 
The  asternal  ribs  will  want  the  last  articulation. 

Dissection. — For  the  purpose  of  examining  the  ligaments 
between  the  head  and  neck  of  the  rib  and  the  vertebrae,  take 
a piece  of  the  spinal  column  with  three  or  four  ribs  attached. 
After  removing  the  intercostal  muscles  and  the  loose  tissue 
from  the  surface  of  the  bones,  the  student  will  be  able  to 
define  the  following  undermentioned  ligaments  passing  from 
the  head  and  neck  of  the  rib  to  the  spinal  column  and  the 
transverse  processes. 

The  ligaments  attaching  the  costal  cartilage  to  the  rib  and 
sternum  are  to  be  dissected  on  the  part  of  the  anterior  wall 
of  the  thorax  that  was  removed  in  opening  the  thoracic 
cavity. 

A.  Ligaments  from  the  head  of  the  rib. — The  head  of  the 
rib  is  received  into  a hollow  on  the  side  of  the  bodies  of  two 
contiguous  vertebrae,  except  in  the  first,  eleventh,  and  twelfth 
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examine  the  ligaments  of  the  ribs  and  spine  : a notice  of 
these  will  be  found  in  the  following  section. 


Section  II. 

LIGAMENTS  OF  THE  THUNK. 

The  ligaments  of  the  vertebrae,  of  the  ribs,  and  of  the 
sternum,  are  described  in  this  section. 

Articulation  or  the  Ribs. — Each  sternal  rib  is  united 
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ribs ; and  the  articulation  is  provided  with  two  retaining 
ligaments — costo-vertebral  and  interarticular,  and  two  syno- 
vial sacs. 

The  costo-vertebral  ligament , which  is  also  named  stellate  ^°^erte' 
from  its  form  (fig.  58 , 3),  is  composed  of  radiating  fibres,  stellate, 

Fig.  58.* 


Where  the  ribs  touch  two  vertebrae  it  consists  of  three  sets 
of  fibres  : — The  upper  set,  the  largest,  ascends  to  the  body 
of  the  vertebra  above  the  head  of  the  rib  ; the  lower  set 
descends  to  the  vertebra  below  the  head ; and  the  central 
part  is  united  with  the  fibro-cartilage  between  the  vertebrae. 

Where  the  rib  is  in  contact  with  the  body  of  only  one 
vertebra,  as  in  the  first,  eleventh,  and  twelfth,  the  ligament  differs  in 
has  but  two  sets  of  fibres.  The  chief  fibres  are  fixed  into  the  certain^ 
vertebra  ; whilst  an  ascending  band  is  attached  to  the  body 
of  the  vertebra  immediately  above,  and  that  from  the  first 
rib  is  continued  to  the  last  cervical  vertebra. 

The  interarticular  ligament  will  be  seen  when  the  stellate  inter- 
ligament is  divided.  It  is  a short  thin  band  of  fibro-car-  articular, 

* Ligaments  of  the  ribs  and  vertebras  (Bourgery). — 1.  Anterior  liga- 
ment of  the  bodies  of  the  vertebrae.  2.  Lateral  part  of  the  anterior 
ligament  of  the  spine.  8.  Ligament  (stellate)  between  the  vertebrae 
and  head  of  the  rib.  4.  Ascending  cost o -transverse  ligament.  5.  In- 
terspinous  ligament. 
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tilage,  which  is  attached  on  one  side  to  the  ridge  separating 
the  articular  surfaces  on  the  head  of  the  rib,  and  on  the 
other  to  the  fibro-cartilaginous  substance  between  the  ver- 
tebrae. In  the  first,  eleventh,  and  twelfth  ribs  it  is  absent. 

Synovial  sacs . — There  are  two  sacs  in  the  articulation,  one 
on  each  side  of  the  interarticular  ligament,  except  in  the  three 
ribs  before  mentioned,  where  there  is  but  one. 

B.  Ligaments  from  the  neck  and  tubercle  of  the  rib. — 
Three  ligaments  (costo-transverse)  pass  from  the  neck  and 
tubercle  of  the  rib  to  the  transverse  processes.  And  there 
is  one  synovial  sac  between  the  rib  and  its  transverse 
process. 

The  anterior  costo-transverse  ligament  (fig.  58, 4 ) is  larger 
and  longer  than  the  others.  It  ascends  from  the  upper  border 
of  the  neck  of  the  rib  to  the  lower  edge  of  the  transverse 
process  of  the  upper  of  the  two  vertebrae  with  which  the 
head  of  the  rib  is  connected  : it  is  wanting  in  the  first  rib. 
Between  this  ligament  and  the  vertebrae  the  posterior  branches 
of  the  intercostal  artery  and  dorsal  nerve  pass  backwards  ; 
and  by  the  outer  edge  it  is  continuous  with  the  fibrous  mem- 
brane between  the  strata  of  the  intercostal  muscles. 

The  posterior  costo-transverse  (fig.  65, 3 ) is  placed  at  the 
posterior  aspect  of  the  rib.  It  is  a short  band  of  fibres 
between  the  tip  of  the  transverse  process  and  the  rough  part 
of  the  tubercle  of  the  rib.  This  band  is  longest  on  the 
lowest  two  ribs. 

The  middle  or  interosseous  costo-transverse  is  placed  hori- 


Fig.  59.* 


zontally  between  the  neck  of  the  rib  and  the  transverse 
process  with  which  the  tubercle  articulates  (fig.  59, 6).  It 

* The  body  of  a dorsal  vertebra  and  the  inner  end  of  a rib  sawn 
through  horizontally,  to  show  the  uniting  ligaments. — 1.  The  sawn  rib. 
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will  be  best  seen  by  sawing  horizontally  through  the  rib 
and  the  transverse  process.  Its  fibres  are  mixed  with  reddish 
areolar  tissue. 

If  the  posterior  ligament  is  divided,  a synovial  membrane  Synovial 
will  be  found  in  the  joint  between  the  tubercle  of  the  rib  1 * 
and  the  transverse  process  (fig.  65).  In  the  lowest  two  ribs 

which  do  not  touch  the  transverse  processes,  the  synovial  where 
. , absent. 

sac  is  absent. 

C.  Ligaments  from  the  cartilages  of  the  ribs. — The  costal  Union  of  the 
cartilages  of  the  true  ribs  are  united  to  the  sternum  by  a cartilages, 
fibrous  capsule,  which  covers  a synovial  membrane  ; and 
they  are  further  joined  externally  to  the  bony  part  of  the 
rib.  Some  of  the  lower  cartilages  touch  each  other  and 
are  connected  together  by  fibrous  bands  and  synovial  mem- 
brane. 

In  the  chondro-sternal  articulation  (fig.  29, 6 ),  the  car-  Cartilages 
tilages  of  the  true  ribs  are  received  into  the  depressions  on  sternum, 
the  side  of  the  sternum,  and  are  fixed  in  their  position  by 
surrounding  fibres  forming  a capsule.  In  front  and  behind 
the  capsule  are  thickened  bands,  which  have  been  described 
as  an  anterior  and  a posterior  ligament.  Between  the  car- 
tilage and  the  articular  surface  of  the  bone  is  a synovial 
membrane. 

In  the  joint  of  the  second  cartilage  there  is  an  inter- second  car- 
articular  ligament,  as  to  the  head  of  the  rib,  which  joins  the 
cartilage  between  the  pieces  of  the  sternum.  A synovial 
sac  exists  on  each  side  of  the  interarticular  ligament. 

A separate  band  of  fibres  passes  between  the  cartilage  of  costo- 
the  seventh  rib  and  the  xiphoid  cartilage,  and  is  named  costo - lament 
xiphoid  ligament. 

Costal  cartilage  with  the  rib. — The  bony  part  of  the  rib  is  Costal 
hollowed  to  receive  the  costal  cartilage,  and  the  only  invest-  ^hriS 
ing  membrane  between  the  two  is  the  periosteum  of  the  rib. 

One  costal  cartilage  to  another. — The  contiguous  surfaces  Cartilages 
of  the  costal  cartilages  from  the  sixth  to  the  ninth  are  con- 
nected  by  ligamentous  fibres  ; and  the  articulations  are  pro- 
vided with  synovial  membranes. 

Articulation-  of  the  Pieces  of  the  Sternum. — The  Union  of 
upper  piece  of  the  sternum  is  connected  to  the  lower  by  an  sternum, 
intervening  piece  of  cartilage,  and  by  anterior  and  pos- 
terior longitudinal  fibres. 

Articulation  of  the  Vertebra. — The  several  vertebrae  Two  sets  of 

2.  The  transverse  process.  3.  The  stellate  or  costo-vertebral  ligament. 

5.  Posterior  costo -transverse  ligament.  6.  Middle  costo-transverse  or 
interosseous  ligament. 
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composing  the  spinal  column  are  united  together  by  two  sets 
of  ligaments — one  between  the  bodies  and  the  other  between 
the  processes  of  the  bones. 

These  ligaments  have  a general  resemblance  along  the 
spinal  column,  and  one  description  will  suffice  for  all  except 
for  those  between  the  first  two  vertebrae  and  the  head,  and 
between  the  bones  of  the  pelvis.  The  description  of  the 
special  ligaments  will  be  found  in  the  dissections  of  the  neck 
and  pelvis. 

Dissection . — After  the  ligaments  of  the  ribs  have  been 
examined,  the  same  piece  of  the  spinal  column  will  serve 
for  the  ligaments  of  the  bodies  and  articular  processes  of  the 
vertebrae.  It  is  supposed  that  the  spinal  canal  has  been 
opened  to  examine  the  spinal  cord,  and  that  the  posterior 
ligament  of  the  bodies  of  the  vertebrae  is  therefore  laid  bare ; 
but  if  the  canal  should  not  be  open,  the  arches  of  the  ver- 
tebrae must  be  sawn  through  close  to  the  articular  processes. 
The  anterior  ligament  of  the  bodies  will  be  prepared  with 
very  little  trouble,  by  removing  the  areolar  tissue. 

The  remaining  ligaments  between  the  neural  arches  and 
the  spines  of  the  bones  may  be  defined  on  the  pieces  taken 
away  in  opening  the  spinal  canal. 

A.  Ligaments  of  the  bodies  of  the  vertebrae. — The  bodies 
of  the  moveable  vertebrae,  except  the  first  and  second,  are 
united  by  an  anterior  and  a posterior  common  ligament,  and 
by  intervening  pieces  of  fibro-cartilage. 

The  anterior  common  ligament  (fig.  58,  l)  is  white  and 
strong,  and  reaches  from  the  atlas  to  the  sacrum : it  is 
widest  opposite  the  lumbar  vertebrae,  and  becomes  narrower 
as  it  is  traced  upwards.  Its  fibres  are  longitudinal  in  direc- 
tion, and  consist  of  a superficial  and  a deep  layer  : by 
detaching  parts  of  the  ligament,  the  superficial  fibres  will  be 
seen  to  reach  the  length  of  three  or  more  vertebrae,  whilst 
the  deep  reach  from  bone  to  bone.  A greater  number  of 
the  fibres  are  attached  to  the  intervertebral  fibro- cartilages 
than  to  the  bones  ; and  more  are  fixed  to  the  margins  than 
to  the  centre  of  the  body  of  each  vertebra.  Its  outline  is 
uneven,  for  it  is  broader  over  the  bodies  of  the  vertebrae  (2), 
than  on  the  intervertebral  substance ; and  if  the  ligament  be 
cut  across  at  intervals  it  will  be  found  to  be  thickest  opposite 
the  hollow  part  of  the  body  of  each  vertebra. 

The  'posterior  common  ligament  (fig.  60,)  is  contained  in 
the  spinal  canal,  lying  on  the  posterior  surface  of  the  bodies 
of  the  vertebrae,  and  extends  from  the  sacrum  to  the  occipital 
bone.  This  ligament  is  wide  above,  and  diminishes  in  size 
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Fig.  60.* 


downwards,  just  the  opposite  of  the  anterior.  In  the  neck 
it  is  loose,  and  extends  all  across  the  bodies  of  the  vertebrae, 
whilst  in  the  loins  it  is  only  a thin  narrow  band.  Opposite 
the  dorsal  and  lumbar  intervertebral  substance  it  is  wider 
than  at  the  bodies  of  the  vertebrae  ; and  it 
sends  off  on  each  side  a pointed  process  to 
be  attached  to  the  pedicle  of  the  neural 
arch  ; so  that  the  margins  are  zigzag  or 
dentate  in  those  regions  of  the  spine.  Its 
fibres  are  superficial  and  deep  as  in  the 
anterior  ligament,  and  are  more  closely 
united  with  the  intervertebral  substance 
than  with  the  bone.  One  surface  of  the 
ligament  is  in  contact  with  the  dura  mater  ; 
and  between  the  opposite  surface  and  the 
vertebrae  are  large  intraspinal  veins. 

Dissection. — To  see  the  intervertebral 
substance,  the  anterior  and  posterior  common  ligaments  To  see  the 
must  be  taken  away.  One  vertebra  should  be  detached  from  vertebral 
the  intervening  fibro-cartilage  to  obtain  a horizontal  view  of  substance, 
this  structure  ; and  two  other  vertebrae  should  be  sawn 
vertically  to  see  the  difference  in  the  consistence,  and  the 
arrangement  of  the  laminae. 

The  intervertebral  substance  (fig.  61, 1 ) is  placed  between  inter- 
Fig.  61.  + 


the  contiguous  surfaces  of  the  bodies  of  the  vertebrae,  from  vertebral 
the  axis  to  the  sacrum.  Its  width  is  determined  by  the  substance 

* Lumbar  vertebrae,  with  the  posterior  common  ligament  of  the 
bodies. 

+ Intervertebral  substance  of  the  lumbar  region. — 1.  A superficial 
lamina.  2.  A deeper  layer.  The  difference  in  the  direction  of  the 
fibres  of  the  layers  is  seen. 
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vertebrae,  and  it  forms  an  almost  circular  disc  between  the 
bones.  It  is  connected  in  front  and  behind  with  the  an- 
terior and  posterior  common  ligaments,  and  on  the  sides 
with  the  stellate  ligaments  of  the  heads  of  the  ribs.  These 
masses  are  thicker  between  the  lumbar  and  cervical,  than 
between  the  upper  dorsal  vertebrae  ; and  where  the  spinal 
column  is  arched  forwards,  as  in  the  loins  and  neck,  they 
are  deepest  at  the  anterior  edge. 

By  means  of  the  dissections  before  made,  the  interverte- 
bral substance  may  be  observed  to  consist  of  two  distinct 
parts  ; an  external,  firm  and  laminar,  and  an  internal,  soft 
and  elastic  (fig.  63). 

The  outer  laminar  part  (fig.  63,  1 ) forms  more  than  half 
of  the  disc,  and  is  composed  of  a series  of  pieces  of  fibro- 
cartilage,  alternating  with  layers  of  fibrous  tissue.  All  the 
strata  are  arranged  one  within  another,  like  the  scales  of  an 
onion,  and  are  connected  by  their  edges  to  the  bodies  of  the 

Fig.  62.* 


vertebrae  ; but  all  have  not  a vertical  position,  for  the  outer 
pieces  are  bent,  so  that  their  convexity  is  towards  the  surface 
(fig.  62,  1 ),  and  the  inner  are  convex  towards  the  centre  of 
the  disc  (2).  The  laminae  of  the  fibro-cartilage  form  com- 
plete rings  less  frequently  than  the  layers  of  fibrous  tissue. 
Each  layer  is  constructed  of  oblique  fibres  ; and  the  fibres 
of  one  layer  are  directed  across  those  of  another  like  the 
parts  of  the  letter  X (fig.  61).  This  disposition  of  the 
fibres  will  be  best  seen  on  the  discs  between  the  lumbar 
vertebrae  ; and  it  may  be  rendered  evident  by  dissecting  layer 
after  layer. 

* Vertical  section  of  the  intervertebral  substance,  showing  the  bent 
condition  of  the  external  layers. — 1.  Layers  bent  outwardly.  2. 
Layers  bent  inwardly.  3.  Central  pulpy  substance. 
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The  central  portion  of  the  disc  (fig.  63, 2 ) is  very  soft  and  inner  part 
elastic,  and  projects  when  two  vertebrae  and  the  interposed  without 
mass  are  sawn  through.  It  has  a yellowish  colour,  and  is 

Fig.  63.* 


deficient  in  the  stratiform  arrangement  so  conspicuous  at  the 

circumference.  Towards  the  confines  of  the  two  portions  of 

the  intervertebral  substance,  there  is  still  an  alternating  is  fibro-car- 

arrangement  of  fibrous  tissue  and  fibro-cartilage,  though  the  tllagmous' 

former  is  gradually  diminishing  ; but  towards  the  centre  a 

loose  fibro-cartilaginous  material  preponderates,  and  amongst 

it  are  spaces  containing  fluid. 

The  surfaces  of  the  vertebrse  in  contact  with  the  discs,  Cartilage 
have  a cartilaginous  covering.  This  may  be  seen  by  cutting  bones.ng 
the  intervertebral  substance  from  the  bone.  Over  the  centre 
of  each  osseous  surface  it  forms  a continuous  layer,  but 
towards  the  circumference  it  consists  of  separate  pieces. 

B.  Ligaments  of  the  processes  of  the  vertebrae. — The  several  Several 
processes  of  the  vertebrse  have  special  uniting  ligaments  : — of  the6ntS 
thus  the  articular  processes  are  joined  by  a capsule  and  a vertebral 
synovial  membrane  ; the  neural  arches  are  connected  by  processes* 
yellow  ligaments  ; the  spinous  processes  have  one  band  along 
the  tip  and  another  between  their  borders ; and  the  transverse 
processes  are  provided  with  intervening  bands  of  fibres. 

Ligaments  of  the  articular  processes.  — Between  the  articu-  To  the 
lating  processes  there  is  a moveable  joint  (fig.  24,  4).  The  ^ecapsule 
bones  are  covered  with  cartilage,  and  are  surrounded  by  a and  sac. 
loose  capsular  ligament  of  scattered  fibres  enclosing  a syno- 
vial membrane.  In  the , cervical  part  of  the  spine  the  cap- 

* A horizontal  cut  through  an  intervertebral  fibro-cartilage. — 1. 

Laminar  external  part.  2.  Pulpy  central  part  of  the  fibro-cartilage. 
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sular  ligaments  are  larger  and  looser  than  in  the  dorsal  or 
lumbar  region. 

Ligaments  of  the  arches. — The  ligamenta  subflava  (fig.  64, 2), 
so  named  from  their  colour,  are  situate  between  the  neural 


Fig.  64.* 


arches  of  the  vertebrae,  and  close  the  spinal  canal  behind. 
In  the  interval  between  the  arches  of  two  contiguous  verte- 
brae are  two  somewhat  square  ligaments,  one  for  each  half  of 
the  arch,  which  approach  one  another  along  the  middle  line. 
Each  consists  of  elastic  yellow  tissue,  and  is  attached  above 
to  the  inner  surface  of  the  one  arch,  but  below  to  the  upper 
border,  and  somewhat  to  the  outer  surface  of  the  other 
neural  arch.  On  each  side  the  ligament  reaches  from  the 
articular  process  to  the  root  of  the  spinous  process.  Between 
the  first  two  vertebrae  and  the  skull  there  are  special  fibrous 
ligaments  in  the  corresponding  situation  (see  p.  184). 

Ligaments  of  the  spines. — Along  the  tips  of  the  spinous 
processes  of  the  dorsal  and  lumbar  vertebrae  is  a longitudinal 
band  of  fibres  (fig.  65,  1 ), — the  supraspinous  ligament.  It 
is  thicker  in  the  lumbar  than  in  the  dorsal  region  of  the 
spine,  and  is  formed  by  superficial  and  deep  fibres  ; the 
former  reaches  over  three  or  more  spines,  whilst  the  latter 
pass  from  bone  to  bone.  It  is  closely  united  with  the  tendons 

» 

* An  inner  view  of  the  neural  arches  of  the  vertebrae,  with  their 
interposed  ligaments. — 1.  and  2.  Ligamenta  subflava.  (Bourgery  and 
Jacob.) 
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of  the  muscles.  The  band  called  ligamentum  nuchse,  which 
is  composed  of  fibrous  tissue,  takes  its  place  in  the  neck. 

Along  the  spinal  column  there  are  also  thin  and  somewhat  and  be- 
membranous  interspinous  ligaments  (fig.  58, 5),  which  reach  tweenthem- 

Fig.  65.* 


from  the  root  to  the  tip  of  the  spinous  processes.  The 
strength  of  these  bands  is  dependent  upon  the  interval  they 
have  to  fill ; they  are  more  marked  in  the  lumbar  than  in 
the  other  vertebrae,  and  they  are  least  strong  in  the  cervical 
region. 

Ligaments  of  the  transverse  processes. — In  the  loins  the  Those  of  the 
intertransverse  ligaments  are  thin  membranous  bands  in  the  processes6 
intervals  between  the  processes.  In  the  dorsal  vertebrae  they 
are  round  bundles  of  fibres  (fig.  65,  4 ).  And  in  the  neck 
the  fibres  exist  only  at  the  apex  of  the  processes,  or  they 
may  be  wanting  here  and  there. 

* Ligaments  of  the  processes  of  the  vertebrae,  and  of  the  ribs. 

(Bourgery.) — 1.  Supraspinous  band  of  ligament.  2.  Ligamentum  sub - 
flavum.  3.  Posterior  costo-transverse  ligament:  on  the  opposite  side 
the  band  has  been  removed  and  the  joint  opened.  4.  Intertransverse 
ligament. 
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Directions. — According  to  the  mode  of  dividing  the  body, 
the  dissection  of  the  back  may  be  allotted  to  one  student ; 
or  it  may  be  undertaken  conjointly  by  the  dissectors  of  the 
head  and  upper  limbs, — the  former  preparing  the  neck,  and 
the  latter  making  ready  the  parts  in  the  dorsal  and  lumbar 
regions. 

If  the  back  should  belong  to  more  than  one  student,  the 
dissector  of  the  upper  limb  may  attend  chiefly  to  the  para- 
graphs marked  with  an  asterisk  ; and  the  dissector  of  the 
neck  may  study  specially  the  paragraphs  which  are  not  so 
marked.  But  as  many  of  the  dissections,  especially  in  the 
earlier  stages,  require  the  co-operation  of  the  students  em- 
ployed on  the  same  side  of  the  body,  a general  attention 
should  be  given  to  the  whole  by  each  student. 

The  dissector  of  the  abdomen  is  to  examine  the  arrange- 
ment of  the  fascia  lumborum,  after  the  first  layer  of  muscles 
has  been  learnt. 

Fosition. — For  this  dissection  the  body  lies  with  the  face 
downwards  ; and  the  trunk  is  to  be  raised  by  blocks  beneath 
the  chest  and  the  pelvis,  so  that  the  limbs  may  hang  over 
the  end  and  sides  of  the  dissecting  table.  To  make  tense 
the  neck,  the  head  is  to  be  depressed  and  fastened  with 
hooks. 

Dissection . — In  the  back  the  student  will  meet  with  suc- 
cessive strata  of  large  muscles,  five  in  all,  amongst  which 
vessels  and  nerves  are  interspersed. 

The  first  step  in  the  dissection  is  to  raise  the  skin  from 
the  surface  on  each  side  in  two  flaps,  by  means  of  the 
following  incisions  : — One  cut  is  to  be  made  along  the  middle 
line  of  the  body  from  the  occipital  protuberance  to  the  back 
of  the  sacrum.  Another  incision  is  to  be  carried  from  the 
last  dorsal  vertebra  to  the  acromion  process  of  the  scapula. 
The  flap  of  skin  above  the  last  cut  is  to  be  turned  outwards 
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by  tile  dissectors  of  the  head  and  upper  limb.  The  remain- 
ing piece  of  integument  is  to  be  detached  by  a transverse 
incision  opposite  the  iliac  crest,  and  to  be  reflected  by  the 
dissector  of  the  upper  limb  in  the  same  direction  as  the 
other  flap.  Under  the  upper  flap  of  skin  is  the  trapezius, 
and  underneath  the  lower  one  is  the  latissimus  dorsi 
muscle. 

The  cutaneous  nerves  may  be  now  sought  in  the  super-  Seek 
ficial  fatty  layer.  Small  cutaneous  arteries  accompany  the  nerves.0'^ 
nerves,  and  guide  the  student  to  their  position.  These 
nerves  vary  much  in  size  in  the  different  parts  of  the  back, 
and  their  number  is  also  irregular  : as  a general  rule,  there 
is  one  over  each  vertebra.  In  the  neck,  and  opposite  the 
upper  part  of  the  thorax,  the  nerves  will  be  found  near  the 
spines  of  the  vertebrae,  and  beneath  the  superficial  layer  of 
fat ; but  at  the  lower  part  of  the  thorax,  and  in  the  loins, 
they  issue  in  a line  with  the  angles  of  the  ribs. 

The  cutaneous  branches  of  the  sacral  nerves  come  into 
the  dissection  of  the  lower  limb. 

Cutaneous  Nerves. — The  tegumentary  nerves  of  the  Cutaneous 
back  are  derived  from  the  posterior  primary  branches  of  the  derived^ 
spinal  nerves.  At  first  these  subdivide  amongst  the  deep 
parts  into  two  branches,  inner  and  outer,  from  which  the 
cutaneous  offsets  are  derived, — at  one  spot  from  the  external, 
and  at  another  from  the  internal  branch.  Small  arteries 
accompany  the  greater  number  of  the  nerves  ; they  bifur- 
cate like  the  nerves,  and  the  cutaneous  offsets  are  derived 
from  the  one  or  the  other  branch. 

Cervical  nerves . — In  the  neck  the  nerves  are  derived  from  iu  the  neck, 
the  inner  of  the  two  pieces  into  which  the  primary  branches 
bifurcate  they  perforate  the  trapezius,  and  supply  the  neck  Source, 
and  the  back  of  the  head.  They  are  four  in  number,  viz., 
one  from  each  nerve,  except  the  first  and  the  three  last. 

The  branch  of  the  second  nerve  is  named  large  occipital,  second 
and  accompanies  the  occipital  artery  to  the  back  of  the  head 

(p.  8). 

The  branch  of  the  third  cervical  nerve  supplies  a transverse  and  third 
offset  to  the  neck,  and  then  bends  upwards  to  the  lower  part  nerve* 
of  the  head,  where  it  is  united  with  the  great  occipital  nerve, 
and  is  distributed  nearer  the  middle  line. 

* Dorsal  nerves. — These  are  obtained,  from  both  the  inner  iu  the  dor- 
and  the  outer  offsets  of  the  primary  branches — the  upper  sal  resion* 
six  from  the  inner,  and  the  lower  six  from  the  outer.  On 
the  surface  they  are  directed  outwards  in  the  integument 
over  the  trapezius  and  latissimus  dorsi  muscles. 
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The  upper  six  nerves  perforate  the  trapezius  near  the  spines 
of  the  vertebrae  ; and  the  branch  of  the  second,  which  is 
larger  than  the  rest,  reaches  as  far  as  the  scapula.  The 
lower  six  nerves  pierce  the  latissimus  dorsi  mostly  in  a line 
with  the  angles  of  the  ribs  ; they  are  oftentimes  uncertain 
in  number. 

* Lumbar  nerves . — In  the  loins  the  nerves  are  derived 
from  the  outer  parts  of  the  primary  branches,  and  only  from 
the  first  three  ; they  perforate  the  latissimus  dorsi  muscle  in 
a line  with  the  outer  border  of  the  erector  spinse,  and  cross- 
ing the  iliac  crest  of  the  innominate  bone,  are  distributed  in 
the  integuments  of  the  buttock. 

Dissection. — The  superficial  fascia  is  to  be  taken  from  the 
trapezius  and  latissimus  dorsi  in  the  direction  of  the  fibres 
of  each,  viz.,  from  the  shoulder  to  the  spinal  column  ; and 
the  upper  limb  is  to  be  carried  backwards  or  forwards  accord- 
ing as  it  may  be  necessary  to  put  on  the  stretch  the  different 
portions  of  the  muscles.  Some  of  the  cutaneous  nerves 
may  be  left,  in  order  that  they  may  be  traced  afterwards 
through  the  muscles  to  their  origin. 

* First  Layer  of  Muscles. — Two  muscles,  the  trapezius 
and  the  latissimus  dorsi,  are  included  in  this  layer. 

* The  trapezius  muscle  (fig.  66, 1 ) is  triangular  in  shape, 
with  the  base  towards  the  spine,  but  the  two  muscles  have  a 
trapezoid  form.  The  muscle  has  an  extensive  aponeurotic 
origin  along  the  middle  line,  from  the  head  to  the  loins,  viz. 
from  the  spines  of  the  dorsal  vertebrae  and  their  supraspinous 
ligament ; from  the  spinous  process  of  the  seventh  cervical  , 
vertebra ; from  the  ligamentum  nuchae  between  the  last 
point  and  the  head  ; and  lastly  from  the  inner  third  of  the 
superior  transverse  ridge  of  the  occipital  bone.  From  this 
origin  the  fibres  are  directed  outwards,  converging  to  the 
shoulder,  and  are  inserted  into  the  outer  third  of  the  clavicle, 

at  its  posterior  aspect  ; into  the  posterior  or  upper  border  of 
the  acromion  ; and  into  the  upper  edge  of  the  spine  of  the 
scapula  as  far  as  to  an  inch  of  the  root  of  that  process,  as 
well  as  into  a rough  impression  on  the  surface  of  the  spine 
near  the  hinder  part. 

The  muscle  is  subcutaneous.  At  the  outer  side  the  lowest 
fleshy  fibres  end  in  a small  triangular  tendon,  which  glides 
over  the  smooth  surface  at  the  root  of  the  spine  of  the 
scapula.  The  anterior  border  bounds  behind  the  posterior 
triangular  space  of  the  side  of  the  neck.  By  its  insertion 
the  trapezius  corresponds  with  the  origin  of  the  deltoid 
muscle. 
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Dissection The  fibres  of  the  trapezius  are  to  be  divided  Trace  spinal 

near  the  scapula,  and  over  the  spinal  accessory  nerve,  S0acoesso1^- 
that  the  ramifications  of  the  nerve  in  the  muscle,  and  its 

Fig.  66.* 


junction  with  the  branches  of  the  cervical  plexus  may  be 
traced.  A small  artery  to  the  trapezius  (art.  superficialis 
colli)  accompanies  the  nerve. 

* Muscles  of  the  hack,  with  some  muscles  of  the  scapula  : on  the  left 
side  are  the  superficial  muscles  of  the  hack,  and  on  the  right  some 
deeper  muscles. 

Left  side. — 1.  Trapezius.  2.  Latissimus-dorsi.  17.  External 
oblique  of  the  abdomen. 

Right  side. — 3.  Rhomhoideus  minor.  4.  Rhomboideus  major.  5. 
levator  anguli  scapulas.  6.  Serratus  posticus  inferior.  7.  A part  of 
the  erector  spinse.  8.  Splenius  capitis.  9.  Complexus.  10.  Serratus 
magnus. 

Shoulder  muscles — 11.  Deltoid.  12.  Supra-spinatus.  13.  Infra- 
spinatus. 14.  Teres  minor.  15.  Teres  major.  16.  Long  head  of 
the  triceps. 
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The  spinal  accessory  nerve , one  of  the  trunks  of  the 
eight  pair  of  cranial  nerves  (p.  119),  having  crossed  the 
posterior  triangle  of  the  neck,  enters  beneath  the  trapezius, 
and  forms  a plexiform  arrangement  with  branches  of  the 
third  and  fourth  nerves  of  the  cervical  plexus.  The  nerve 
is  distributed  to  the  muscle,  and  its  filaments  reach  nearly 
to  the  lower  border. 

Dissection. — To  see  the  parts  covered  by  the  trapezius, 
this  muscle  is  to  be  divided  longitudinally,  internal  to  the 
position  of  the  spinal  accessory  nerve,  and  its  pieces  are  to 
be  thrown  inwards  and  outwards. 

The  dissector  of  the  neck  should  define  the  parts  beneath 
the  clavicle,  viz.,  the  posterior  belly  of  the  omo-hyoid 
muscle  with  the  suprascapular  nerve  and  artery  ; the  trans- 
verse cervical  vessels  ; and  the  small  branches  of  nerves  to 
the  levator  anguli  scapula,  and  the  rhomboid  muscles.  If 
the  trapezius  be  detached  along  the  middle  line,  the  liga- 
mentum  nuchse,  from  which  it  takes  origin,  will  be  brought 
into  view. 

* The  dissector  of  the  upper  limb  should  clean  the  fibres 
of  the  rhomboidei  and  levator  anguli  scapulse  muscles,  which 
are  fixed  to  the  base  of  the  scapula  ; and  whilst  this  is  being 
done,  the  scapula  is  to  be  drawn  away  from  the  trunk  to 
make  tense  the  fibres. 

* Farts  covered  by  the  trapezius. — The  trapezius  conceals 
in  the  neck  the  splenius  and  a small  part  of  the  complexus, 
with  the  levator  anguli  scapulse  ; and  in  the  dorsal  region  it 
covers  the  following  muscles, — the  rhomboidei,  the  erector 
spinse,  and  the  latissimus  dorsi.  Near  the  scapula  it  lies 
over  the  supraspinatus  muscle. 

The  ligamentum  nuchce  is  a narrow  fibrous  band,  which 
extends  from  the  spinous  process  of  the  seventh  cervical 
vertebra  to  the  occipital  protuberance.  This  structure  serves 
as  a partition  between  the  muscles  of  opposite  sides  of  the 
neck  ; and  from  the  under  part  processes  are  sent  down  to 
be  attached  to  the  spines  of  the  six  lower  cervical  vertebrae. 
In  man  it  is  not  formed  of  elastic  tissue. 

* The  latissimus  dorsi  is  thin,  and  is  the  widest  muscle 
in  the  back  (fig.  66,  2)  ; it  is  pointed  and  fleshy  towards  the 
humerus,  but  aponeurotic  at  its  inner  attachment  or  origin. 
It  arises  along  the  middle  line  from  the  spinous  processes  of 
the  six  lower  dorsal,  from  the  spines  of  all  the  lumbar  and 
the  upper  two  sacral  vertebrae,  as  well  as  from  the  supra- 
spinous ligament.  Along  the  outer  side  it  arises  by  an 
aponeurosis  from  the  outer  edge  of  the  posterior  half  of  the 
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iliac  crest ; and  by  three  or  four  fleshy  processes  from  as 
many  of  the  lower  ribs,  which  digitate  with  pieces  of  the 
external  oblique  muscle  of  the  abdomen.  And  between  the 
outer  and  inner  attachments  it  is  inseparably  blended  below 
with  the  subjacent  tendon  of  the  multifidus  spinse.  All  the 
fibres  converge  to  the  inferior  angle  of  the  scapula,  and  after  insertion 
crossing  that  point  of  bone  are  continued  forwards  to  be  ^merus 
inserted , by  means  of  a tendon,  into  the  bottom  of  the 
bicipital  groove  of  the  humerus  (p.  271). 

The  muscle  is  subcutaneous,  except  a small  part  of  the  Connec- 
upper  border  which  is  covered  by  the  trapezius  ; near  the  tloas‘ 
scapula  there  is  a space  between  the  two  muscles,  in  which 
the  ribs  and  the  intercostal  and  rhomboid  muscles  are  seen. 

The  lower  or  anterior  border  overlays  the  edge  of  the 
external  oblique  abdominal  muscle  in  the  interval  between 
the  last  rib  and  the  iliac  crest,  except  a small  part  below. 
Frequently  the  latissimus  has  a distinct  fleshy  slip  from  the 
inferior  angle  of  the  scapula. 

* Dissection. — The  latissimus  is  to  be  divided  about  mid-  Dissection 
way  between  the  spines  of  the  vertebrae  and  the  angle  of  {atisSmus. 
the  scapula,  and  the  pieces  are  to  be  reflected  inwards  and 
outwards.  In  raising  the  inner  part  of  the  muscle,  care 

must  be  taken  not  to  destroy  the  thin  lower  serratus  with 
which  it  is  united,  and  the  aponeurosis  continued  upwards 
from  the  serratus.  In  the  interval  between  the  last  rib  and 
the  iliac  crest  the  latissimus  is  adherent  to  the  aponeurosis 
of  the  transversalis  abdominis  muscle,  and  should  not  be 
detached  from  it. 

* Parts  covered  by  the  latissimus. — -The  latissimus  dorsi 
muscle  lies  on  the  erector  spinse,  on  the  serratus  posticus  by  the 
inferior,  and  on  the  lower  ribs  with  their  intercostal  muscles.  Htissimus. 
As  it  rests  on  the  angle  of  the  scapula,  it  conceals  the  teres 
major,  and  a part  of  the  rhomboid  muscle.  Its  relation  to 

the  teres  is  worthy  of  note  : — at  the  angle  of  the  scapula  it 
is  in  contact  with  the  posterior  surface  of  the  teres,  but 
nearer  the  humerus  it  turns  round,  and  is  inserted  in  front 
of  that  muscle.  Between  the  angle  of  the  scapula  and  the  Forms 
humerus  the  latissimus  forms  part  of  the  posterior  boundary  ^j£diy 
of  the  axilla. 

Dissection.  — After  the  latissimus  dorsi  has  been  reflected, 
the  dissector  of  the  abdomen  can  look  to  the  disposition  of  lumborum ; 
the  posterior  tendon  of  the  transversalis  abdominis  (fascia 
lumborum)  between  the  last  rib  and  the  innominate  bone. 

In  the  spot  referred  to  are  portions  of  the  muscles  left  in 
the  dissection  of  the  wall  of  the  abdomen.  Firstly,  a piece 
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of  the  external  oblique  muscle  may,  or  may  not  remain. 
After  the  removal  of  this  muscle  (supposing  a part  to  be 
left),  the  internal  oblique  will  be  seen  to  be  attached  to  a 
subjacent  aponeurosis,  and  to  the  ribs  and  the  iliac  crest  ; 
its  attachments  above  and  below  are  to  be  cut  through,  and 
it  is  to  be  raised  from  the  transversalis  muscle  towards  the 
spine,  as  far  as  possible  without  detaching  if.  Then  the 
aponeurosis  of  the  transversalis  muscle  (fascia  lumborum) 
appears,  and  perforating  it  are  two  nerves  : — one,  the  last 
dorsal  with  an  artery  near  the  last  rib  ; and  the  other,  the 
ilio-hypogastric,  close  to  the  iliac  crest. 

Two  offsets  are  prolonged  backwards  from  this  fascia  to 
the  transverse  processes.  To  see  one  prolongation,  viz.,  the 
one  that  is  attached  to  the  apices  of  the  processes,  the  latis- 
simus  dorsi  is  to  be  cut  through  (both  its  aponeurosis  and 
fleshy  part)  by  an  incision  directed  outwards  from  the  middle 
line,  on  a level  with  the  spinous  process  of  the  third  lumbar 
vertebra  ; on  raising  the  outer  border  of  the  muscle  (erector 
spinae)  which  comes  into  view,  the  strong  process  of  the  fascia 
will  be  apparent.  After  dividing  transversely  this  first  pro- 
longation, another  muscle  (quadratus  lumborum)  will  be  seen  ; 
and  on  raising  its  outer  border  the  second  thin  offset  of  the 
fascia  will  be  evident  on  the  abdominal  aspect  of  the 
muscle. 

The  fascia  lumborum  is  the  posterior  aponeurosis  or  tendon 
of  the  transversalis  abdominis  muscle,  and  occupies  the 
interval  between  the  last  two  ribs  and  the  crest  of  the  hip- 
bone. By  its  cutaneous  surface  it  gives  attachment  to  the 
internal  oblique  muscle,  sometimes  to  the  external  oblique, 
and  to  the  aponeurosis  of  the  latissimus  dorsi  and  serratus 
posticus  inferior.  The  last  dorsal  and  ilio-hypogastric  nerves 
pierce  it  in  their  course  from  the  abdomen. 

From  the  inner  part  of  the  aponeurosis  two  prolongations 
reach  the  transverse  processes  of  the  lumbar  vertebrae,  and 
enclose  the  quadratus  lumborum.  The  more  superficial  of 
the  two  is  the  strongest ; it  lies  beneath  the  erector  spinae 
in  this  position  of  the  body,  and  is  connected  to  the  apices 
of  the  transverse  processes,  but  it  also  fills  the  intervals 
between  those  osseous  pieces.  The  deeper  or  anterior  pro- 
longation passes  on  the  abdominal  surface  of  the  quadratus 
lumborum,  and  is  fixed  to  the  roots  of  the  transverse  pro- 
cesses, and  the  bodies  of  the  vertebrae.  Thus  the  prolonga- 
tions of  the  fascia  contain  the  quadratus  lumborum  in  a 
sheath. 

In  like  manner  the  erector  spinae  lies  in  another  sheath, 


which  form 
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which  is  formed  by  the  vertebral  aponeurosis  and  the  tendons 
of  the  latissimus  and  serratus  on  the  one  side,  and  by  the 
posterior  of  the  two  prolongations  of  the  fascia  lumborum 
on  the  other. 

* Second  Layer  of  Muscles. — This  stratum  contains 
the  elevator  of  the  angle  of  the  scapula,  and  the  large  and 
small  rhomboid  muscles.  Besides  these,  there  will  be  found 
in  the  neck  the  posterior  belly  of  the  omo-hyoid  muscle, 
with  some  vessels  and  nerves  that  turn  backwards  towards 
the  scapula. 

* The  levator  anguli  scapula  (fig.  66,  5)  arises  by  ten- 
dinous slips  from  the  tips  of  the  posterior  transverse  pro- 
cesses (diapophyses)  of  the  upper  three  or  four  cervical 
vertebrae.  The  fibres  form  rather  a roundish  muscle,  and 
are  inserted  into  the  base  of  the  scapula  between  the  spine 
and  the  superior  angle.  At  its  origin  the  muscle  is  beneath 
the  sterno-mastoideus,  and  at  the  insertion  it  lies  beneath 
the  trapezius  ; the  rest  of  the  muscle  appears  in  the  pos- 
terior triangular  space  of  the  neck.  Beneath  it  are  some  of 
the  other  cervical  muscles,  viz.,  splenius  colli  and  cervicalis 
ascendens. 

* Bhombotdei  Muscles. — The  thin  muscular  layer  of 
the  rhomboidei  is  attached  to  the  base  of  the  scapula,  and 
consists  of  two  pieces,  large  and  small,  separated  by  a slight 
interval, 

* The  rhomboideus  minor  (fig.  66, 3)  is  a small  narrow 
band,  which  arises  from  the  spinous  processes  of  the  seventh 
cervical  and  first  dorsal  vertebrae,  and  from  the  ligamentum 
nuchae  ; it  is  inserted  into  the  base  of  the  scapula,  opposite 
the  smooth  surface  at  the  root  of  the  spine. 

* The  rhomboideus  major  (fig.  66,  4)  is  larger  than  the 
preceding  by  the  width  of  three  or  more  spinous  processes. 
It  arises  from  the  spines  of  the  upper  four  or  five  dorsal 
vertebrae  below  the  rhomboideus  minor,  and  from  the  supra- 
spinous ligament ; and  its  fibres  are  directed  outwards  to  be 
fixed  to  the  base  of  the  scapula  between  the  spine  and  the 
lower  angle.  Sometimes  all  the  fibres  do  not  reach  directly 
the  scapula,  but  some  end  on  a tendinous  arch  near  the 
bone. 

The  rhomboidei  muscles  are  covered  chiefly  by  the  trape- 
zius and  the  latissimus,  but  a portion  of  the  larger  rhomboid 
muscle  is  subcutaneous  near  the  angle  of  the  scapula. 

The  omo-hyoid  muscle  consists  of  two  fleshy  bellies, 
anterior  and  posterior,  which  are  united  by  an  intervening 
tendon  (p.  67).  Only  the  posterior  half  is  now  seen  (fig. 
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8, 3).  The  muscle  arises  from  the  upper  border  of  the 
scapula,  behind  the  notch,  and  from  the  ligament  that  con- 
verts the  notch  into  a foramen.  The  fibres  form  a thin 
riband-like  muscle,  which  is  directed  forwards  across  the 
lower  part  of  the  neck,  and  ends  anteriorly  in  a tendon 
beneath  the  sterno-mastoideus.  The  fleshy  belly  of  the 
muscle  is  placed  partly  beneath  the  trapezius  ; and  is  partly 
superficial  in  the  posterior  triangular  space  of  the  neck, 
where  it  lies  above  the  clavicle  and  the  subclavian  artery. 
It  lies  on  the  brachial  plexus,  and  on  the  suprascapular 
vessels  and  nerve  near  the  scapula. 

The  suprascapular  artery  is  a branch  of  the  subclavian 
trunk  (p.  7 4),  and  is  directed  almost  horizontally  outwards 
across  the  lower  part  of  the  neck  to  the  back  of  the  scapula. 
The  vessel  lies  behind  the  clavicle,  and  courses  along  that 
bone  with  the  suprascapular  nerve,  but  beneath  the  trapezius 
and  omo-liyoid  muscles,  to  the  supraspinal  fossa  of  the 
scapula.  Before  entering  the  fossa  it  furnishes  a small  branch 
(supra-acromial)  to  the  upper  surface  of  the  acromion. 

The  suprascapular  nerve  is  an  offset  of  the  brachial  plexus 
(p.  78),  and  is  inclined  backwards  to  the  superior  costa  of 
the  scapula.  It  passes  through  the  notch  in  the  upper  costa 
of  the  bone,  and  beneath  the  supraspinatus  muscle  ; its 
termination  in  the  muscles  on  the  dorsum  of  the  scapula 
will  be  seen  in  the  dissection  of  the  arm  (p.  284). 

The  transverse  cervical  artery  is  also  a branch  of  the  sub- 
clavian, and  has  the  same  direction  as  the  suprascapular 
branch,  viz.,  towards  the  upper  part  of  the  scapula,  but  it  is 
placed  at  a greater  height  above  the  clavicle.  Crossing  the 
upper  part  of  the  space  in  which  the  subclavian  artery  lies, 
this  branch  passes  beneath  the  trapezius,  and  divides  into 
the  two  following  branches — superficial  cervical  and  posterior 
scapular  : — 

a.  The  superficial  cervical  branch  is  distributed  chiefly  to 
the  under  surface  of  the  trapezius,  though  it  furnishes  offsets 
to  the  levator  anguli  scapulae  and  the  cervical  glands. 

b.  The  posterior  scapular  branch  crosses  beneath  the  elevator 
of  the  angle  of  the  scapula,  and  turns  downwards  along  the 
base  of  the  scapula  beneath  the  rhomboid  muscles.  If  the 
rhomboid  muscles  are  divided,  the  artery  will  be  seen  to 
furnish  branches  to  them  ; and  to  give  anastomotic  twigs  to 
both  surfaces  of  the  scapula,  which  join  the  other  arteries 
distributed  on  the  bone. 

This  branch  arises  very  frequently  as  a separate  artery 
from  the  third  part  of  the  subclavian  trunk. 
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The  veins  have  the  same  names  and  course  as  the  arteries  Accompany  - 
above  described  ; they  open  into  the  external  jugular  vein  mg  vems' 
near  its  junction  with  the  subclavian  vein. 

Nerve  to  the  rhomboid  muscles. — This  slender  nerve  of  the  Nerve  of 
brachial  plexus  (p.  77)  takes  the  course  of  the  preceding  muscled 
artery  beneath  the  elevator  of  the  angle  of  the  scapula. 

Before  its  termination  it  supplies  one  or  two  twigs  to  the 
elevator  of  the  scapula  ; it  is  lost  in  the  rhomboidei,  on  the 
under  surface. 

* Dissection. — By  reflecting  the  rhomboidei  muscles  Dissection, 
towards  the  spinous  processes,  and  removing  the  loose  areolar 

tissue,  the  thin  upper  serratus  muscle  which  is  beneath  them 
will  be  laid  bare. 

* Third  Layer. — In  this  stratum  are  the  following  Third  layer 
muscles  : — the  serratus  posticus  superior  and  inferior,  with 

the  splenius. 

* The  serrati  muscles  are  very  thin,  and  receive  their  perrati  are 

u 7 ' two  111 

name  from  their  toothed  attachment  to  the  ribs.  They  are  number, 
two  in  number,  superior  and  inferior,  and  have  aponeurotic 
origins  from  the  spines  of  the  vertebrae . 

* The  serratus  posticus  superior  arises  from  the  ligamentum  Smaller  one 
nuchse,  and  from  the  spinous  processes  of  the  last  cervical,  pa^tof* the 
and  two  or  three  upper  dorsal  vertebrae.  The  fleshy  fibres  thorax, 
are  inclined  downwards,  and  are  attached  by  slips  to  the 
second,  third,  and  fourth  ribs,  external  to  their  angles.  The 
muscle  rests  on  the  splenius. 

* The  serratus  posticus  inferior  (fig.  66,  6 ) occupies  the  Larger 
lumbar  region,  and  is  wider  than  the  preceding  muscle.  Its  iower  part 
aponeurosis  of  origin  is  inseparably  united  with  that  of  the  of  thorax, 
latissimus  dorsi  and  the  fascia  lumborum,  and  is  connected 

to  the  spinous  processes  of  the  last  two  dorsal  and  first  three 
lumbar  vertebrse.  The  fleshy  fibres  ascend  to  be  inserted  by 
offsets  into  the  last  four  ribs  in  front  of  their  angles,  each 
successive  process  extending  further  forwards  than  the  one 
below.  This  muscle  lies  on  the  mass  of  the  erector  spinse,  j^gec“ 
and  with  it  the  vertebral  aponeurosis  is  united. 

* The  vertebral  aponeurosis  is  a fibrous  expansion,  which  Vertebral 

is  spread  over  the  fourth  layer  of  muscles,  and  confines  the  aP°neurosls* 
erector  spinge  in  the  hollow  by  the  side  of  the  spinous  pro-  ^ntsT 
cesses.  Interiorly  it  is  thickened  by  the  tendons  of  the 
latissimus  and  lower  serratus  ; but  it  is  continued  above 
beneath  the  splenius,  without  joining  the  upper  serratus, 
and  blends  with  the  deep  fascia  of  the  neck.  Internally  it 
is  attached  to  the  spinous  processes.  Externally  it  is  con- 
nected to  the  posterior  third  of  the  iliac  crest,  blending  with 
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the  tendon  of  the  latissimns  ; also  to  the  fascia  lnmborum  ; 
and  to  the  ribs  and  a thin  fascia  over  the  intercostal  muscles. 
Below,  between  the  pelvic  and  vertebral  attachments,  it 
blends  with  the  underlying  tendon  of  the  erector  spinse  and 
multifidus. 

* Dissection. — The  superior  serratus  is  to  be  cut  through, 
and  the  subjacent  vertebral  aponeurosis  taken  away,  and  then 
the  splenius  muscle  will  be  denuded. 

The  splenius  muscle  consists  of  cervical  and  cranial  parts, 
which  are  named  respectively  splenius  colli  and  splenius 
capitis.  The  two  are  united  at  their  origin. 

The  splenius  colli  arises  from  the  spines  of  the  three  or 
four  upper  dorsal  vertebrse  above  the  sixth.  Ascending  in 
the  neck,  the  muscle  is  inserted  by  tendinous  processes  into 
the  tips  of  the  posterior  transverse  processes  (diapophyses)  of 
the  upper  three  cervical  vertebrae,  behind  the  attachment  of 
the  elevator  of  the  angle  of  the  scapula. 

The  splenius  capitis  (fig.  66,  8 ) arises  from  the  spines  of 
the  last  cervical  and  first  two  dorsal  vertebrae,  and  from  the 
ligamentum  nuchae  as  high  as  the  third  cervical  vertebra. 
The  fleshy  fibres  ascend,  and  are  inserted  by  a thin  tendon 
into  the  apex  and  outer  surface  of  the  mastoid  process,  and 
into  the  bone  behind  it  for  about  an  inch  and  a half. 

The  splenius  colli  is  smaller  than  the  splenius  capitis,  and 
its  fibres  are  more  oblique.  These  muscles  are  beneath  the 
trapezius,  the  rhomboidei,  and  the  serratus  superior  ; and 
the  insertion  into  the  occipital  bone  is  beneath  the  sterno- 
mastoideus.  The  complexus  muscle  can  be  seen  above  the 
upper  border  of  the  splenius  capitis. 

Dissection  of  the  fourth  layer.  — To  lay  bare  the  complexus 
muscle  in  the  neck,  the  splenii  must  be  detached  from  the 
spinous  processes,  and  thrown  outwards.  And  whilst  the 
large  erector  spinse  is  being  displayed  in  the  dorsal  and 
lumbar  regions  by  the  dissector  of  the  upper  limb,  two  pro- 
longations from  it  to  the  cervical  vertebrae  and  the  head  are 
to  be  defined  by  the  dissector  of  the  neck.  One,  a thin 
narrow  muscle,  the  cervicalis  ascendens,  is  continued  beyond 
the  ribs  from  the  sacro-lumbalis  or  outer  piece  of  the  erector 
spinse,  and  is  to  be  separated  from  the  muscles  around.  The 
other  is  a larger  offset  of  the  longissimus  dorsi,  or  inner 
piece  of  the  erector  spinse.  Blended  at  first  with  the  fibres 
of  the  longissimus,  it  is  divided  afterwards,  like  the  splenius, 
into  a cranial  part  (trachelo-mastoid)  and  a cervical  part 
(transversalis  colli). 

* The  serratus  inferior  is  to  be  detached  with  the  vertebral 
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aponeurosis  from  the  spines  in  the  dorsal  region,  and  the  d 

areolar  tissue  is  to  be  cleaned  from  the  surface  of  the  large  itediviskms* 
mass  of  the  erector  spinae  which  now  comes  into  view.  V1Z- 

* Opposite  the  last  rib  is  the  beginning  of  an  inter-'  Sacro- 
muscular  interval,  which  divides  the  erector  spinae  into  an  lumbalis  * 
outer  piece — the  sacro-lumbalis,  and  an  inner  piece — the 
longissimus  dorsi.  By  sinking  the  knife  into  this  interval 

the  sacra-lumbalis  may  be  turned  outwards,  so  as  to  uncover 
the  fleshy  slips  of  its  accessory  muscle,  which  are  fixed  to 
the  angles  of  the  ribs.  A muscular  slip  (cervicalis  ascendens)  offset  to  the 
is  prolonged  from  it  to  the  neck.  neck‘ 

* In  preparing  the  sacro-lumbalis  muscle,  the  external  Vessels  and 
branches  of  the  dorsal  nerves  with  their  accompanying nerves' 
arteries  will  be  found. 

* Before  the  longissimus  can  be  displayed,  it  will  be  Separate 
needful  to  raise  towards  the  spinous  processes  the  thin  mus-  dorsi!^ 
cular  fasciculus  of  the  spinalis  dorsi,  which  lies  between 

that  muscle  and  the  spines  of  the  vertebrae  in  the  dorsal 
region. 

* Then  the  attachments  of  the  longissimus  dorsi  are  to  be  Longissimus 
traced  out.  Externally  it  has  thin  muscular  processes  of dorsi : 
insertion  into  about  the  eight  lower  ribs.  Internally  it  is 
inserted  into  the  transverse  processes  of  the  lumbar  and 

dorsal  vertebrae  by  rounded  tendons  ; and  for  the  purpose 
of  seeing  these  tendons,  the  longissimus  should  be  drawn 
away  from  the  spinous  processes,  and  its  superficial  aponeu- 
rosis must  be  cut  through  below  the  ribs,  in  the  line  of 
separation  between  the  muscle  and  the  multifidus  spinae  on 
its  inner  side.  From  this  muscle,  as  from  the  sacro-lumbalis,  offset  to  the 
a fleshy  part  (transversalis  colli  and  traclielo-mastoid)  is  con-  neck< 
tinued  into  the  neck. 

* Between  the  longissimus  and  the  multifidus  spinae  are  the  Vessels  and 

0 x nerves. 

internal  branches  of  the  dorsal  and  lumbar  nerves,  and  of 
the  intercostal  and  lumbar  arteries. 

* Fourth  Layer.  — In  this  layer  are  included  the  spinalis  Vourth_ 
dorsi  ; the  erector  spinae,  with  its  divisions  and  its  accessory  muscles 
muscles  to  the  neck  ; and  the  complexus  muscle.  Most  of 

the  vessels  and  nerves  of  the  back  are  in  connection  with  consists  of 
this  layer  of  muscles. 

* The  spinalis  dorsi  is  found  only  by  the  side  of  the  spinalis 
spines  of  the  dorsal  vertebrae,  and  is  united  with  the  longis-  orsi* 
simus  dorsi.  Interiorly  it  arises  by  tendinous  processes 

from  the  spines  of  the  last  two  dorsal  and  first  two  lumbar 
vertebrae,  and  by  fleshy  fibres  from  the  contiguous  tendon 
of  the  longissimus.  From  this  origin  the  fibres  ascend 
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forming  arches,  whose  concavity  looks  inwards,  and  are  con- 
nected by  tendinous  processes  to  the  spines  of  the  dorsal 
vertebrae  as  low  as  the  eighth  or  ninth,  or  only  for  half  that 
extent. 

* The  erector  spin^:  is  the  mnscnlar  mass  on  the  side 
of  the  spine  in  the  lumbar  region.  It  is  single  and  pointed 
below  ; and  its  cutaneous  surface  is  covered  near  the  sacrum 
by  a wide  and  strong  tendon,  which  is  common  to  it  and  the 
multifidus  spinae.  The  muscle  arises  below  from  the  pos- 
terior fifth  of  the  crest  of  the  innominate  bone  at  the  inner 
aspect,  and  many  fibres  take  origin  from  the  superficial 
tendon  : in  the  lumbar  region  the  fibres  are  connected  by 
fleshy  and  tendinous  processes  to  the  whole  length  of  each 
transverse  process,  to  the  tubercle  (process,  accessorius)  at 
the  root  of  the  same,  and  to  the  layer  of  the  fascia  lum- 
borum  external  to  the  processes.  Opposite  the  last  rib  it 
divides  into  sacro-lumbalis  and  longissimus  dorsi. 

* The  sacro-ltjmbalxs  or  ilio-costalis  is  the  smallest  of 
the  two  pieces  resulting  from  the  division  of  the  erector 
spinae.  Its  fibres  end  in  six  or  seven  flat  tendons,  which  are 
connected  together  by  their  margins,  and  are  inserted  into 
the  angles  of  as  many  of  the  lower  ribs.  The  muscle  is 
continued  onwards  to  the  other  ribs  and  the  neck  by  a 
fleshy  part,  which  constitutes  the  two  under-mentioned 
muscles  : — 

* The  musculus  accessorius  ad  sacro-lumbalem  begins  by 
a series  of  tendinous  and  fleshy  bundles  on  the  angles  of  the 
lower  six  ribs,  internal  to  the  tendons  of  insertion  of  the 
outer  part  or  ilio-costalis  ; and  it  ends  in  tendons,  which  are 
inserted  into  the  remaining  ribs  (upper  six)  in  a line  with  the 
ilio-costalis,  and  into  the  posterior  transverse  process  (dia- 
pophysis) of  the  seventh  cervical  vertebra. 

The  cervicalis  ascendens  is  a muscular  slip  that  prolongs 
the  accessorius  into  the  neck.  United  with  the  preceding, 
this  muscle  is  attached  to  four  ribs  (third,  fourth,  fifth,  and 
sixth),  and  is  inserted  into  the  tips  of  the  posterior  trans- 
verse processes  (diapophyses)  of  three  cervical  vertebrae,  viz. 
sixth,  fifth,  fourth. 

* The  longissimus  dorsi  gradually  decreases  in  size  as  it 
ascends  along  the  thorax.  Internally  the  muscle  is  inserted 
into  the  tips  of  the  transverse  processes  of  all  the  dorsal 
vertebrae  by  a series  of  tendinous  and  fleshy  bundles  ; and 
externally  it  is  attached  to  the  ribs,  except  the  first  two  or 
three,  by  thin  fleshy  processes  between  the  tubercle  and 
angle.  Its  muscular  prolongation  to  the  neck  is  inseparably 
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united  with  the  upper  fleshy  fibres,  and  splits  into  the  two 
following  pieces  : — 

The  transversalis  colli  arises  from  the  transverse  processes  transver- 
of  the  upper  six  dorsal  vertebrae,  and  is  inserted  into  the  salls  colll> 
posterior  transverse  processes  (diapophyses)  of  the  cervical 
vertebrae,  except  the  first  and  last. 

The  trachelo-mastoid  muscle  (transversalis  capitis  T)  arises  and  to  the 
in  common  with  the  preceding,  and  has  besides  an  attach-  t^che^o-^6 
ment  by  distinct  tendons  to  the  articular  processes  of  the  mastoid, 
last  three  or  four  cervical  vertebrae.  The  muscle  is  thin  and 
is  inserted  beneath  the  splenius  into  the  upper  half  of  the 
posterior  part  of  the  mastoid  process  : its  insertion  is  about 
three  quarters  of  an  inch  wide.* 

* Connections  of  the  erector  spince. — The  erector  spinae  Connections 
and  its  prolongations  occupy  the  lumbar,  thoracic,  and  cer-  Sector 
vical  parts  of  the  back.  In  the  loins  the  muscle  is  contained  spinas  in  the 
in  an  aponeurotic  sheath  (p.  420),  and  has  the  multifidus  u 
spinae  on  its  inner  side  : its  attachment  on  the  inner  surface 

of  the  innominate  bone  corresponds  in  greater  part  with  the 
origin  of  the  gluteus  maximus  on  the  outer  side.  The 
superficial  tendon,  which  is  common  to  it  and  the  multifidus, 
will  be  described  with  the  last  mentioned  muscle  (p.  436). 

Opposite  the  ribs  the  ilio-costalis  and  longissimus  dorsi  are  dorsal, 
concealed  by  the  muscles  of  the  other  layers  already  examined. 

In  the  neck  its  accessory  small  muscles  lie  underneath  and  cervical 
the  splenius  and  the  trapezius  : — the  cervicalis  ascendens  is  re^lons- 
attached  in  a line  with,  but  below  the  splenius  colli ; and 
the  transversalis  colli  and  trachelo-mastoid  are  more  internal, 
or  between  the  two  last  and  the  complexus. 

The  complexus  is  internal  to  the  prolongations  from  the  Complexus. 
longissimus  dorsi,  and  converges  towards  its  fellow  of  the 
opposite  side  at  the  occipital  bone.  Narrow  at  its  lower 
end,  the  muscle  arises  by  tendinous  points  from  the  tips  of  Origin, 
the  transverse  processes  of  the  upper  six  dorsal,  and  the 
last  cervical  vertebra  ; and  from  the  articular  processes  of 
the  other  cervical  vertebrae  as  high  as  the  third  : to  the  inner 
side  of  the  muscle  is  frequently  added  a fleshy  slip  from  the 
spines  of  one  or  two  of  the  lower  cervical  vertebrae.  From 
the  tendons  of  origin  the  fibres  pass  upwards,  the  inferior 

* The  anatomy  of  the  prolongation  from  the  longissimus  might  be 
simplified  by  describing  it  as  the  transversalis  muscle  with  a double 
insertion,  like  the  splenius,  into  the  head  and  neck.  In  accordance 
with  the  nomenclature  of  the  splenius  the  part  to  the  head  might  be 
named  transversalis  capitis , and  the  part  to  the  neck  transversalis 
colli , as  at  present. 
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more  vertically  than  the  superior,  to  be  inserted  into  an 
impression  between  the  curved  lines  of  the  occipital  bone, 
which  reaches  outwards  nearly  two  inches  from  the  middle 
line. 

The  biventer  cervicis  is  but  a part  of  the  preceding,  in- 
ternal to  which  it  lies.  It  is  often  described  as  a separate 
muscle  ; and  it  has  received  its  name  from  having  two  fleshy 
bellies  with  an  intervening  tendon. 

The  conjoined  complexus  and  biventer  cervicis  muscles 
are  concealed  by  the  splenius  and  the  trapezius  ; and  on  the 
cutaneous  surface  is  a tendinous  cross  intersection  towards 
the  upper  end.  Two  or  three  of  the  cervical  nerves  per- 
forate the  complexus.  Along  the  inner  side  is  the  semispi- 
nalis  muscle,  with  the  ligamentum  nuchse.  Beneath  it  are 
the  small  recti  and  obliqui  muscles,  the  semispinalis,  and  the 
cervical  nerves  and  vessels. 

Dissection .- — In  the  neck  the  nerves  and  vessels  will  be 
brought  into  view  by  detaching  the  complexus  from  the 
occipital  bone  and  the  spines  of  the  vertebrse,  and  raising  it 
with  care  from  the  subjacent  parts.  Beneath  the  muscle  is 
a dense  fascia,  in  which  are  contained  the  ramifications  of 
the  internal  branches  of  the  four  or  five  highest  cervical 
nerves.  All  the  nerves  should  be  sought  with  some  care, 
though  the  first  or  suboccipital  is  the  most  difficult  of  the 
set  to  find  : this  little  nerve  is  a short  trunk,  which  is  con- 
tained in  an  interval  between  the  recti  and  obliqui  muscles 
near  the  head,  and  does  not  branch  into  two  (inner  and 
outer  pieces)  in  the  same  regular  way  as  the  others  ; it  will 
be  best  found  by  looking  for  the  small  twigs  furnished  by  it 
to  the  recti  muscles.  The  inner  branches  of  the  others  are 
partly  above  and  partly  beneath  the  fibres  of  the  semispinalis 
muscle.  The  external  branches  are  very  small  ; they  are 
given  off  close  to  where  the  trunks  appear,  and  enter  the 
prolonged  parts  of  the  erector  spinse. 

In  the  dissection  of  the  nerves  the  deep  cervical  artery  is 
met  with  on  the  semispinalis  muscle  ; a part  of  the  vertebral 
artery  will  be  found  in  contact  with  the  suboccipital  nerve  ; 
and  the  occipital  artery  will  be  seen  crossing  the  occipital  bone. 

* Opposite  the  thorax  the  dorsal  nerves  and  vessels  will 
be  readily  displayed  on  the  inner  side  of  the  longissimus 
dorsi  muscle,  on  the  removal  of  a little  fatty  tissue  from 
between  the  transverse  processes.  External  and  internal 
branches  are  to  be  traced  from  each  nerve  and  vessel  into 
the  muscles  ; some  of  the  former  have  been  seen  in  the 
interval  between  the  sacro-lumbalis  and  longissimus  dorsi. 
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* The  lumbar  nerves  and  vessels  resemble  the  dorsal,  and 
are  found  in  the  same  line  ; but  the  inner  branches  are  more 
difficult  to  recognise. 

* The  sacral  nerves  are  beneath  the  multifidus  spinse, 
and  will  be  dissected  after  the  examination  of  that  muscle 
(p.  436). 

* Posterior  Primary  Branches  of  the  Spinal  Nerves. 
— The  spinal  nerves,  with  a few  exceptions  in  the  cervical 
and  sacral,  bifurcate  in  the  intervertebral  foramina  into 
anterior  and  posterior  primary  branches.  The  posterior 
supply  the  integument  and  the  muscles  of  the  back,  and  are 
now  to  be  learnt. 

In  the  neck. — The  posterior  primary  branches  of  the 
cervical  nerves  are  eight  in  number.  All,  except  those  of 
the  first  two,  appear  beneath  the  posterior  intertransverse 
Inuscles,  and  subdivide  into  internal  and  external  branches. 
In  the  first  and  second  nerves,  the  posterior  primary  branch 
crosses  the  arch  of  the  vertebra  next  beneath,  after  leaving 
its  trunk. 

The  external  branches  are  very  inconsiderable  in  size,  and 
end  in  the  muscles  inserted  into  the  transverse  processes, 
viz.,  the  splenius,  and  the  prolongations  from  the  erector 
spinse  muscle.  There  is  not  any  external  branch  to  the  first, 
or  the  suboccipital  nerve. 

The  internal  branches  are  larger  than  the  external.  All 
are  directed  inwards  beneath  the  complexus  towards  the 
spinous  processes  ; and  those  of  the  lowest  three  nerves  pass 
in  addition  beneath  the  semispinalis  muscle.  By  the  side  of 
the  spines  of  the  vertebrae  cutaneous  branches  are  furnished 
to  the  neck  and  the  head,  but  only  by  the  nerves  that  are 
superficial  to  the  semispinalis  ; these  superficial  offsets  ascend 
to  the  surface  through  the  splenius,  the  complexus,  and  the 
trapezius  muscles,  and  are  distributed  as  before  seen  (p.  415). 
In  their  course  to  the  spine  the  nerves  supply  the  surround- 
ing muscles,  viz.,  the  complexus,  semispinalis,  multifidus 
spinae,  and  interspinales. 

The  inner  branches  of  the  second  and  third  nerves  end  on 
the  occiput,  and  require  a separate  notice. 

That  of  the  second  nerve,  named  great  occipital , appears 
beneath  the  inferior  oblique  muscle  to  which  it  gives  offsets  : 
it  is  then  directed  upwards  to  the  head  through  the  com- 
plexus and  the  trapezius,  and  ends  on  the  occiput  (p.  8). 

The  branch  of  the  third  nerve  supplies  an  offset  to  the  in- 
tegument of  the  neck  ; and  ascending  to  the  head  through 
the  trapezius,  is  distributed  to  the  lower  part  of  the  occiput, 
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internal  to  the  great  occipital  nerve.  Usually  this  nerve 
joins  the  preceding  both  beneath,  and  superficial  to  the 
trapezius. 

The  posterior  primary  branch  of  the  suboccipital  or  first 
spinal  nerve,  deviates  from  the  others  in  its  course  and 
branching.  It  is  very  short,  and  appears  in  the  interval 
between  the  recti  and  obliqui  muscles.  In  passing  from  the 
spinal  canal  it  is  placed  between  the  arch  of  the  atlas  and 
the  vertebral  artery,  and  below  the  arched  part  of  the  liga- 
ment between  the  first  cervical  vertebra  and  the  occipital 
bone  (fig.  25).  The  following  branches  radiate  from  the 
extremity  of  the  nerve  : — 

One  enters  the  under  surface  of  the  complexus  near  the 
cranial  attachment.  A slender  branch  is  furnished  to  each 
of  the  small  muscles  bounding  the  space  in  which  the  nerve 
is  contained,  viz.,  the  rectus  major  and  minor,  and  the 
superior  and  inferior  oblique  : the  offset  to  the  last  muscle 
joins  often  the  inner  branch  of  the  second  cervical  nerve. 
Occasionally  this  nerve  gives  a cutaneous  branch  to  the 
occiput.  * 

Posterior  cervical  plexus . — The  suboccipital  nerve  and  the 
internal  branches  of  the  next  two  cervical  nerves  are  con- 
nected sometimes  by  offsets  beneath  the  complexus  ; when 
such  an  intercommunication  exists,  it  forms  the  posterior 
cervical  plexus  of  M.  Cruveilhier. 

* In  the  dorsal  region. — The  posterior  primary  branches 
of  the  dorsal  nerves  are  twelve  in  number,  and  appear 
between  the  transverse  processes.  Each  nerve  soon  divides 
into  an  internal  and  an  external  piece,  which  are  distributed 
after  the  same  plan  as  those  in  the  neck.  Cutaneous  offsets 
are  furnished  from  the  branches,  but  not  commonly  from 
both  branches  of  the  same  nerve. 

* The  external  branches  increase  in  size  from  the  first  to 
the  last,  and  are  differently  distributed  above  and  below. 
The  upper  six  or  eight  pass  beneath  the  longissimus  and  its 
cervical  prolongation,  as  far  as  the  interval  between  the 
longissimus  and  the  ilio-costalis,  and  end  by  supplying  these 
muscles  and  the  levatores  costarum.  The  lower  six  or  four 
have  a similar  arrangement  and  distribution  with  respect 
to  the  muscles  ; but,  after  reaching  the  interval  between  the 
ilio-costalis  and  the  longissimus  dorsi,  they  are  continued 
to  the  surface  through  the  serratus  and  latissimus  muscles, 
nearly  in  a line  with  the  angles  of  the  ribs. 

* See  foot  note  to  p.  139  of  the  first  edition  of  this  work. 
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* The  internal  branches  decrease  in  size  from  above  down-  inner 
wards.  The  upper  six  are  directed  inwards  between  the 
semispinalis  dorsi  and  multifidus  spinse  muscles,  and  become  have  cuta- 
cutaneous  along  the  side  of  the  spinous  processes  by  per-  sets?S  ° 
forating  the  rhomboideus  and  trapezius  muscles.  Offsets 

are  supplied  to  the  muscles  between  which  they  are  placed. 

The  lower  six  are  small  in  size,  and  end  in  the  multifidus  Lower  six 
spinse  muscle.  not* 

* In  the  loins. — The  posterior  primary  branches  of  the  Lumbar 

lumbar  nerves  are  five  in  number,  and  appear  between  the  1ter.v3es.areL 
i • t . . divided  into 

erector  and  multifidus  spinse.  In  their  mode  of  dividing  two. 

and  general  arrangement  they  resemble  the  dorsal  nerves. 

Cutaneous  offsets  are  furnished  only  by  the  external  set  of 
branches. 

* The  external  branches  enter  the  fibres  of  the  erector  External 
spinse,  and  supply  it  and  the  small  in tertrans verse  muscles,  gfy^cuta- 
The  first  three  pierce  the  erector  spinse,  and  become  cuta-  neous  from 
neous  after  perforating  the  aponeurosis  of  the  latissimus.  firstthiee- 
The  outer  branch  of  the  last  nerve  is  connected  with  the 
corresponding  part  of  the  first  sacral  nerve  by  an  offset  which 

lies  near  the  bones. 

* The  internal  branches  are  supplied  to  the  multifidus  internal 
spinse  muscle.  Near  their  origin  they  are  difficult  to  find,  endTn  the 
in  consequence  of  being  contained  in  grooves  close  to  the  muscles, 
articular  processes  of  the  neural  arches. 

* Vessels  in  the  back. — The  vessels  now  dissected  are  The  vessels 
the  occipital  and  the  deep  cervical  artery  ; part  of  the  ver-  are 
tebral  artery  ; and  the  posterior  branches  of  the  intercostal 

and  lumbar  arteries  of  the  aorta.  Veins  accompany  the 
arteries  for  the  most  part. 

In  the  neck. — The  vessels  in  the  neck  are  the  occipital,  in  the  neck, 
the  vertebral,  and  the  deep  cervical. 

The  occipital  artery  courses  along  the  occipital  bone.  Ap-  Part  of  the 
pearing  from  beneath  the  digastric  muscle,  the  vessel  is  ^tery al 
directed  backwards  beneath  the  sterno-mastoideus,  the  sple- 
nius,  and  sometimes  the  trachelo-mastoideus,  but  over  the 
obliquus  superior  and  complexus  muscles.  Near  the  middle 
line  of  the  body  it  perforates  the  trapezius  and  ascends 
to  the  occiput,  on  which  it  is  distributed  (p.  6).  It  sup- 
plies the  surrounding  muscles,  and  furnishes  the  following  which 
branch  to  the  neck  : — glves  a 

a.  The  cervical  branch  (r.  princeps  cervicalis)  distributes  cervical 
twigs  to  the  under  part  of  the  trapezius,  and  passing  beneath  branch- 
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the  complexes,  anastomoses  with  the  vertebral  and  deep 
cervical  arteries. 

The  vertebral  artery  lies  on  the  posterior  arch  of  the  first . 
vertebra,  behind  the  articulating  process  of  the  bone  ; and 
appears  in  the  interval  between  the  straight  and  oblique 
muscles,  as  it  passes  into  the  skull  below  the  ligament  be- 
tween the  atlas  and  the  occipital  bone.  Small  branches  are 
supplied  by  the  vessel  to  the  surrounding  parts.  Beneath 
the  artery  is  the  suboccipital  nerve. 

The  deep  cervical  artery  is  a branch  of  the  superior  inter- 
costal (of  the  subclavian,  p.  7 6),  and  resembles  the  posterior 
branches  of  the  other  intercostal  arteries.  Passing  back- 
wards between  the  transverse  process  of  the  last  cervical 
vertebra  and  the  neck  of  the  first  rib,  the  vessel  appears  in 
this  dissection  between  the  complexus  and  semispinalis 
muscles.  Finally  the  artery  ascends  as  high  as  the  upper 
border  of  the  semispinalis  muscle,  and  anastomoses  with  the 
cervical  branch  of  the  occipital  artery.  The  contiguous 
muscles  receive  brauches  from  the  deep  cervical  artery,  and 
anastomoses  are  formed  between  its  offsets  and  those  of  the 
vertebral  artery. 

* In  the  dorsal  region .■ — The  posterior  branches  of  the 
intercostal  vessels  accomjDany  the  nerves  between  the  ver- 
tebrae and  the  anterior  costo- transverse  ligaments.  In  the 
back  they  are  divided  like  the  nerves  into  inner  and  outer 
branches. 

* The  inner  branches  end  in  the  fleshy  mass  of  the  mul- 
tifidus  spinae  and  semispinalis  muscles,  and  furnish  small 
cutaneous  offsets  with  the  nerves. 

* The  external  branches  cross  beneath  the  longissimus 
dorsi,  and  supply  it  and  the  erector  spinae.  Like  the  nerves, 
the  lowest  branches  of  this  set  are  the  largest  because  they 
extend  to  the  surface. 

As  the  dorsal  branch  of  the  intercostal  artery  passes  by 
the  intervertebral  foramen,  it  furnishes  a small  intraspinal 
artery  to  the  cord  and  its  membranes,  as  well  as  other  twigs 
to  the  vertebrae. 

* In  the  loins. — The  posterior  branches  of  the  lumbar 
arteries  divide,  like  the  intercostal,  into  internal  and  external 
pieces,  as  soon  as  they  reach  the  interval  between  the  lon- 
gissimus dorsi  and  multifidus  spinae.  Each  gives  also  a spinal 
branch  to  the  spinal  canal,  and  to  the  spinal  cord  with  the 
investing  membranes. 

* The  internal  branches  are  small,  and  end  in  the  mul- 
tifidus spinae  muscle. 
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* b.  The  external  branches  supply  the  erector  spinse,  and  outer 
some  are  continued  onwards  to  the  integuments  with  the  brancbes* 
superficial  nerves. 

Veins. — With  the  deep  cervical  artery  is  a large  vein,  Veins 
vena  profunda  f cervicis , which  communicates  with  the  occi-  ce?vtca? 
pital  and  other  deep  veins  in  this  region,  forming  the  pos- 
terior plexus  of  the  neck  ; and  then  passes  forwards  between 
the  transverse  processes  with  its  companion  artery  to  join 
the  vertebral  vein. 

The  occipital  vein  lies  with  its  artery,  and  communicates  occipital, 
sometimes  with  the  lateral  sinus  of  the  skull  through  the 
mastoid  foramen. 

The  dorsal  and  lumbar  veins  correspond  in  their  branching  dorsal  and 
and  distribution  with  the  arteries  they  accompany,  and  end  lumbar> 
in  the  intercostal  veins. 

In  contact  with  the  spinous  processes  and  plates  of  the  and  deep 
vertebrae  is  a deeper  set  of  veins  (< dorsi  spinal ),  which  anas-  vems' 
tomose  freely  together,  and  enter  the  veins  in  the  interior  of 
the  spinal  canal. 

Dissection  of  the  fifth  layer.  — Most  of  the  remaining  fifth  Dissection 
layer  of  muscles  of  the  back  are  uncovered  by  the  previous  i0ay^eofast 
dissection.  Thus,  between  the  first  two  vertebrae  and  the  muscles, 
occipital  bone  lie  the  small  straight  and  oblique  muscles. 

* In  the  cervical  and  dorsal  regions  the  semispinalis 
muscle  will  be  seen,  with  the  small  interspinal  muscles 
internal  to  it ; and  occupying  a corresponding  position  in 
the  loins  is  the  multifidus  spinae.  The  small  intertransverse 
muscles  of  the  lumbar  region  will  be  found  by  cutting  through 
the  erector  spinae. 

* Fifth  Layer. — In  this  layer  are  the  following  small  Muscles  of 
muscles  ; — the  recti  and  obliqui,  the  semispinales,  inter-  iayer> 
spinales,  multifidus  spinae,  and  intertransversales. 

The  RECTUS  CAPITIS  POSTICUS  MAJOR  is  the  largest  of  the  Rectus  capi- 
three  muscles  between  the  occipital  bone  and  the  first  two  tls  mad°r  > 
vertebrae.  It  arises  from  the  side  of  the  spine  of  the  second  axisand 
vertebra,  and  is  inserted  into  the  outer  part  of  the  inferior  occipital 
curved  line  of  the  occipital  bone  for  about  an  inch,  as  well  bone* 
as  into  the  surface  below  it.  Its  upper  attachment  is  beneath 
the  superior  oblique  muscle.  This  muscle  is  directed  outwards  Direction, 
very  obliquely,  and  forms  one  side  of  the  triangular  space 
which  contains  the  suboccipital  nerve. 

The  RECTUS  CAPITIS  POSTICUS  MINOR  is  internal  to  the  Rectus  capi- 
preceding,  and  is  much  smaller  than  it.  Arising  from  the  tls  mmor 
neural  arch  of  the  atlas,  the  muscle  ascends  to  be  inserted , passes  from 
close  to  the  middle  line,  into  the  inferior  curved  ridge  of  the  a^a®  °aci_ 
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occipital  bone,  and  between  this  and  the  foramen  magnnm. 
This  small  muscle  is  fan-shaped,  and  is  deeper  than  the 
rectus  major  : it  covers  the  ligament  between  the  atlas  and 
the  occipital  bone. 

The  two  small  recti  muscles  correspond  with  the  inter- 
spinales  between  the  other  vertebrae. 

The  obliquus  inferior  lies  obliquely  between  the  first 
two  vertebrae.  It  arises  from  the  spinous  process  of  the 
axis,  external  to  the  rectus  major  muscle,  and  is  inserted 
into  the  posterior  transverse  process  (diapophysis)  of  the  atlas. 

The  obliquus  superior  takes  origin  from  the  upper  part 
of  the  transverse  process  of  the  atlas,  where  the  preceding 
muscle  terminates  ; and  it  is  directed  inwards  to  be  inserted 
between  the  curved  lines  of  the  occipital  bone,  near  the 
mastoid  process.  This  muscle  is  concealed  by  the  complexus 
and  trachelo-mastoideus,  and  crosses  the  vertebral  artery. 
Its  insertion  is  beneath  the  splenius,  but  above  the  rectus 
major  muscle. 

The  semispin alis  occupies  the  vertebral  groove  in  the 
dorsal  and  cervical  regions,  and  extends  from  the  transverse 
and  articular  processes  to  the  spines  of  the  vertebrae.  The 
lower  part  of  the  muscle  is  called  semispinalis  dorsi,  and  the 
upper  part  semispinalis  colli. 

The  semispinalis  dorsi  arises  from  the  transverse  processes 
of  the  dorsal  vertebrae,  from  the  tenth  to  the  sixth  ; and  it 
is  inserted  into  the  spinous  processes  of  the  upper  four  dorsal 
and  the  last  two  cervical  vertebrae. 

The  semispinalis  colli  arises  from  the  transverse  processes 
of  the  upper  five  or  six  dorsal  vertebrae,  and  from  the  arti- 
cular processes  of  the  cervical  vertebrae  except  the  first  three  : 
it  is  inserted  into  the  spines  of  the  cervical  vertebrae  above 
the  attachment  of  the  semispinalis  dorsi,  the  atlas  not 
receiving  any  slip. 

The  semispinalis  muscle  is  covered  by  the  complexus,  and 
by  the  deep  cervical  artery  and  some  cervical  nerves.  To 
its  inner  side  is  the  multi fidus  spinac  muscle. 

* The  interspinal  muscles  are  placed  as  their  name 
expresses  : they  are  arranged  in  pairs,  a muscle  being  on 
each  side  of  the  interspinons  ligament,  and  are  best  seen  in 
the  neck  and  loins. 

In  the  cervical  region  the  muscles  are  situate  between  the 
spinous  processes,  but  they  are  absent  from  the  interval 
between  the  first  two  vertebrse.  They  are  small  round 
bundles,  and  are  attached  above  and  below  to  the  bifurcated 
apices  of  the  spines. 
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* In  the  dorsal  region  the  muscles  are  rudimentary,  and  ln  the  back  >' 
exist  only  between  the  first,  or  the  first  two  pairs  of  the 
vertebrae  ; and  between  the  pair  above  the  lowest  dorsal 
vertebra,  as  well  as  between  this  and  the  first  lumbar 
vertebra. 

* In  the  lumbar  region , as  in  the  cervical,  there  is  a pair  in  the  loins, 
in  each  inter  spinous  space.  Here  they  are  thin  flat  muscles, 

which  reach  all  along  the  spines. 

* The  intertraistsverse  muscles  lie  between  the  trans-  inter- 
verse  processes  of  the  vertebrae  ; but  only  those  in  the  loins  mSSes*86 
and  the  back  are  now  dissected. 

In  the  neck  they  are  double,  like  the  interspinal  muscles  in  the  neck, 
of  the  same  vertebrae  (p.  181). 

* In  the  dorsal  region  they  are  single  rounded  bundles,  in  the  dorsal 
and  are  found  only  between  the  lower  processes  : their ieg1011’ 
number  varies  from  three  to  six.  Between  the  upper  pro- 
cesses tendinous  bands  take  their  place. 

* In  the  lumbar  region  the  anterior  set  are  four  thin  and  in  the  loins, 
fleshy  muscular  planes  between  the  bony  processes.  The 
posterior  set  are  rounded  fasciculi,  which  are  attached  to  the 
accessory  points  at  the  roots  of  the  transverse  processes  : 

they  have  been  named  interaccessorii. 

Dissection. — The  multifidus  spinae  muscle,  which  fills  the  Dissection 
hollow  by  the  side  of  the  spinous  processes,  may  be  now  g^s^in^ 
dissected.  The  upper  part  of  the  muscle  is  to  be  prepared 
and  learnt  by  the  dissector  of  the  head  and  neck.  It  will  in  the  neck, 
be  laid  bare  by  cutting  through  the  insertion  of  the  semi- 
spinalis  muscle. 

* Over  the  sacrum  it  will  be  necessary  to  remove  from  it,  °™r0sacrum 
after  examination,  the  thick  aponeurosis  covering  it  and  the  ribs, 
erector  spinae.  In  the  dorsal  region,  the  muscle  will  appear  on 
detaching  and  drawing  aside  the  semispinalis  from  the  spines. 

* The  multifidus  spim:  muscle  extends  from  the  sacrum  Multifidus 
to  the  second  vertebra,  and  is  much  larger  towards  the  pelvis  sPmpe  nas. 
than  m the  neck.  It  takes  origin  infenorly  from  the  origin, 
aponeurosis  covering  its  surface ; from  the  back  of  the 
sacrum  between  the  central  and  external  row  of  processes, 

as  low  as  the  fourth  aperture  ; from  the  inner  surface  of  the 
iliac  spine  (posterior  superior)  of  the  hip  bone  ; and  from 
the  ligaments  connecting  this  bone  to  the  sacrum.  Along 
the  side  of  the  spine,  the  muscle  arises  differently  from  the 
vertebrse  in  the  several  regions  : — Thus  in  the  loins  it  arises 
by  large  fasciculi  from  the  accessory  and  the  articular  pro- 
cesses ; in  the  dorsal  region,  from  the  transverse  processes  ; 
and  in  the  neck,  from  the  articular  processes  of  the  four  or 
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five  lower  vertebrae.  From  this  origin  the  fibres  are  directed 
obliquely  inwards,  some  extending  more  than  the  length  of 
one  vertebra,  to  be  inserted  into  the  spines  and  the  neural 
arches  of  the  vertebrae  between  the  first  cervical  and  last  sacral. 

This  muscle  fills  chiefly  the  vertebral  groove,  and  is  con- 
cealed by  the  erector  spinae  and  the  semispinalis.  The 
internal  branches  of  the  vessels  and  nerves  of  the  bach  lie 
along  its  outer  border.  The  following  small  muscles  may 
be  said  to  be  parts  of  the  multifidus. 

* Botatores  spince.  — These  are  eleven  small  muscles 
beneath  the  multifidus  spinae  in  the  dorsal  region,  and  are 
separated  from  that  muscle  by  fine  areolar  tissue.  Each  is 
attached  on  the  one  hand  to  the  tip  and  the  upper  edge  of 
a transverse  process,  and  on  the  other  to  the  lower  border 
of  the  neural  arch  of  the  vertebra  next  above.  The  first 
springs  from  the  transverse  process  of  the  second  vertebra. 

* The  aponeurosis  common  to  the  multifidus  and  erector 
spinae  is  fixed  firmly  to  the  surrounding  bones,  and  furnishes 
attachment  to  the  muscular  fibres.  In  the  middle  line  it  is 
connected  with  the  spines  of  the  lower  lumbar  vertebrae,  and 
the  spines  of  the  sacrum.  On  the  outer  side  it  is  attached 
to  the  posterior  part  of  the  iliac  crest,  and  to  the  outer  row 
of  tubercles  on  the  back  of  the  sacrum,  being  connected  at 
the  last  spot  with  the  great  sacro-sciatic  ligament.  Above, 
it  is  continued  some  way  on  the  surface  of  the  erector  spinae, 
but  further  on  the  longissimus  dorsi  than  the  ilio-costalis. 
Blending  with  the  cutaneous  surface  below  is  the  vertebral 
aponeurosis  (p.  423). 

* Dissection. — To  find  the  branches  of  the  sacral  nerves, 
it  will  be  necessary  to  remove  the  part  of  the  multifidus 
spinae  which  covers  the  sacrum.  These  nerves  are  very  fine, 
but  three  may  be  detected  by  following  inwards  the  external 
branches  on  the  great  sacro-sciatic  ligament. 

The  lowest  two  nerves  must  be  sought  on  the  back  of  the 
sacrum,  below  the  attachment  of  the  multifidus  spinae  muscle : 
the  fourth  comes  through  an  aperture,  and  the  fifth  between 
the  sacrum,  and  coccyx. 

Sacral  Nerves. — The  posterior  primary  branches  of  the 
sacral  nerves  are  five  in  number.  Four  issue  from  the  spinal 
canal  by  the  apertures  in  the  back  of  the  sacrum,  and  the 
fifth  between  the  sacrum  and  the  coccyx.  The  first  three 
have  the  common  division  into  inner  and  outer  branches,  like 
the  other  dorsal  nerves,  but  the  last  two  are  undivided. # 

* See  a paper  on  the  mode  of  branching  of  the  spinal  nerves,  in  the 
“ Lond.  Med.  Gazette”  of  Feb.  10,  1843. 
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* The  first  three  nerves  are  covered  by  the  multifidus  First  three 

spinse,  and  divide  regularly.  have 

The  inner  branches  of  the  nerves  are  distributed  to  the  inner  and 
multifidus  ; and  the  last  is  very  fine. 

The  outer  branches  are  larger  in  size,  and  have  communi-  outer 
eating  offsets  from  one  to  another  on  the  back  of  the  sacrum.  branches  » 
The  outer  branch  of  the  first  nerve  is  connected  further  with 
the  corresponding  part  of  the  last  lumbar  ; and  that  of  the 
third  nerve  joins  in  a similar  manner  the  sacral  nerve  next 
below.  After  this  looping  the  nerves  pass  outwards  to  the  the  last 
surface  of  the  great  sacro-sciatic  ligament,  where  they  join  a ^eUgUta‘ 
second  time,  and  then  become  cutaneous. — (See  Dissection  offsets, 
or  the  Buttock.) 

* Last  two  nerves. — These  nerves,  which  are  below  the  Lasttwo^are 
multifidus,  are  much  smaller  than  the  preceding,  and  want 

the  regular  branching  of  the  others  : they  are  connected  by 
loops  with  each  other,  and  with  the  coccygeal  nerve,  on  the 
back  of  the  sacrum.  A few  filaments  are  distributed  to  the 
back  of  the  sacrum  and  the  coccyx. 

* The  coccygeal  nerve  issues  through  the  lower  aperture  Coccygeal 
of  the  spinal  canal,  and  may  be  recognised  with  care  by  the  nerve* 
side  of  the  coccyx.  It  is  joined  by  a loop  from  the  last 

sacral  nerve,  and  ends  on  the  posterior  surface  of  the  coccyx. 

* Small  Sacral  Arteries  leave  the  spinal  canal  with  the  Small  sacral 
sacral  nerves  ; they  supply  the  muscular  mass  of  the  erector  arteries- 
spinse,  and  the  structures  on  the  back  of  the  sacrum.  Ana- 
stomoses take  place  between  these  vessels  and  the  branches  on 

the  back  of  the  sacrum  from  the  gluteal  and  sciatic  arteries. 

* Dissection. — The  examination  of  the  posterior  part  of  Dissection 
the  wall  of  the  thorax  may  be  made  before  the  body  is  again  muscles, 
turned.  By  the  removal  of  the  ilio-costalis  and  longissimus 

dorsi,  opposite  the  ribs,  the  small  levatores  costarum  will  be 
uncovered.  The  hinder  part  of  the  external  intercostal 
muscle  will  be  denuded  at  the  same  time. 

* The  levatores  costarum  are  twelve  small  fan-shaped  Levatores 
muscles,  which  are  connected  with  the  hinder  part  of  the  extend  from 
ribs.  Each,  except  the  first,  arises  from  the  apex  and  ^ansverse^ 
lower  border  of  the  transverse  process  of  a dorsal  vertebra  ; L^fesses 
and  is  inserted , the  fibres  spreading  out,  into  the  upper 

border  of  the  rib  beneath  from  the  tubercle  to  the  angle. 

The  muscles  increase  in  size  from  above  down,  and  their 
fibres  have  the  same  direction  as  the  external  intercostal 
layer.  The  first  is  fixed  above  to  the  transverse  process  of  The  first, 
the  last  cervical  vertebra,  and  below  to  the  outer  surface  of 
the  first  rib. 
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In  some  of  tlie  four  lower  muscles  a few  fibres  are  con- 
tinued beyond  one  rib  to  that  next  succeeding.  These 
longer  slips  have  been  named  levatores  longiores  costarum. 

* The  external  intercostal  muscle  is  continued  backwards 
along  the  ribs  as  far  as  the  tubercle,  and  is  overlaid  by  the 
elevator  muscle.  Beneath  the  muscle  are  the  intercostal 
nerve  and  artery. 

Dissection .- — To  trace  the  anterior  and  posterior  primary 
branches  of  the  dorsal  nerves  to  their  common  trunk,  the 
elevator  of  the  rib  and  the  external  intercostal  muscle  are 
to  be  cut  through  in  one  or  more  spaces.  The  intercostal 
artery  with  its  posterior  branch  is  laid  bare  at  the  same 
time. 

* The  dorsal  nerves  can  be  now  seen  to  split  in  the  inter- 
vertebral foramina  into  anterior  and  posterior  primary 
branches. 

* The  posterior  branches  are  directed  backwards,  internal 
to  the  anterior  costo-transverse  ligament,  and  have  been 
already  examined  (p.  430). 

* The  anterior  is  named  intercostal,  and  is  continued 
between  the  ribs  to  the  front  of  the  chest.  Its  anatomy  is 
learnt  in  the  dissection  of  the  thorax  (p.  403). 

* The  intercostal  artery  has  an  almost  exact  corre- 
spondence 'with  the  dorsal  nerve  in  its  branching  and 
distribution. 


CHAPTER  VL 


DISSECTION  OF  THE  SPINAL  CORD  AND  ITS 
MEMBRANES. 


The  spinal  cord  gives  origin  to  the  spinal  nerves,  and  is  Cord  is  con- 
lodged  in  the  canal  formed  by  the  bodies  and  the  neural  spinal  canal 
arches  of  the  vertebrae.  It  is  invested  by  prolongations  of  invested  by 
the  membranes  of  the  brain,  which  form  sheaths  around  it,  membranes, 
and  is  supported  by  them  in  its  large  canal. 

Dissection. — To  obtain  the  cord  and  its  enveloping  mem-  Dissection 
branes,  it  will  be  necessary  to  open  the  spinal  canal  ; but  as  *°r^et the 
a preparatory  step  all  the  muscles  are  to  be  taken  from  the 
arches  and  spines  of  the  vertebrae.  The  canal  may  be 
opened  by  sawing  through  the  neural  arches,  on  each  side, 
close  to  the  articular  processes  ; and  the  cuts  of  the  saw 
should  extend  to  the  lower  end  of  the  sacrum,  but  not 
higher  in  the  neck  than  the  fourth  cervical  vertebra.  As 
it  is  difficult  to  use  the  saw  in  the  hollow  of  the  lumbar 
region,  a chisel  and  a mallet  will  be  found  useful  to  divide 
the  vertebral  arches. 

When  the  loose  bits  of  bone  have  been  taken  away,  the  ^^brean(r 
tube  of  the  dura  mater  will  be  seen  to  be  covered  by  some 
veins  and  fat,  and  by  a loose  areolar  tissue  sometimes  con- 
taining fluid,  especially  at  the  lower  part.  The  fat  may  be 
scraped  away  with  the  handle  of  the  scalpel,  and  the  lateral 
prolongations  through  the  intervertebral  foramina  are  to  be 
defined. 

Membranes  of  the  Cord. — Three  membranes,  like  those  Three  mem 
of  the  brain,  surround  the  cord,  viz.  an  external  tube  of  J^cor^ 
dura  mater,  an  internal  sheath  of  pia  mater,  and  an  inter- 
vening arachnoid  or  serous  covering. 

The  dura  mater  forms  a strong  tube,  and  is  prolonged  Dura  mater 
from  the  membrane  lining  the  interior  of  the  skull. 
Surrounding  the  cord  and  the  nerves  it  extends  along  the 
spinal  canal,  and  forms  a loose  sheath  as  far  as  the  top  of 
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the  sacrum  ; but  beyond  that  point  it  is  impervious,  and  is 
continued  by  a slender  cord  to  the  back  of  the  coccyx.  The 
capacity  of  the  sheath  is  much  greater  than  is  needful  for  the 
contents  ; and  the  size  of  the  sheath  is  larger  in  the  neck 
and  the  loins  than  in  the  back. 

On  the  outer  aspect  the  dura  mater  is  smooth,  when  a 
comparison  is  made  between  it  and  the  part  in  the  skull,  for 
it  does  not  act  as  a periosteum  to  the  bones.  Between  it 
and  the  osseous  surfaces  are  some  vessels  and  fat  ; and  it  is 
connected  to  the  posterior  common  ligament  of  the  vertebrae 
by  a few  fibrous  bands.  On  each  side  the  dura  mater 
sends  offsets  along  the  spinal  nerves  in  the  intervertebral 
foramina  ; and  these  several  offsets  become  gradually  longer 
interiorly,  where  they  form  tubes  which  enclose  the  sacral 
nerves,  and  lie  for  some  distance  within  the  spinal  canal. 
In  the  midst  of  the  tubes  into  which  the  dura  mater  seems 
to  be  divided  below,  will  be  seen  the  slender  before-men- 
tioned impervious  cord,  which  descends  from  the  lower  part 
of  the  sheath  of  the  dura  mater  to  the  end  of  the  spinal 
canal,  and  blends  with  the  periosteum  covering  the  back  of 
the  coccyx. 

Dissection. — The  sheath  of  the  dura  mater  with  the  con- 
tained cord  is  to  be  next  removed  from  the  body.  For  this 
purpose  the  lateral  processes  in  the  intervertebral  apertures 
are  to  be  cut  ; and  one  or  two  processes  in  the  lumbar 
region  should  be  followed  outwards  beyond  the  intervertebral 
ganglion  of  the  contained  nerve  by  cutting  away  the  surround- 
ing bone.  The  central  prolongation  may  be  now  detached 
with  care  from  the  coccyx.  Next,  the  cord  and  its  mem- 
branes are  to  be  divided  opposite  the  lower  cervical  vertebrae, 
and  to  be  removed  by  cutting  the  bands  that  attach  the 
dura  mater  to  the  ligament  of  the  bodies  of  the  vertebrse. 

When  the  cord  is  taken  out,  it  is  to  be  placed  on  a piece 
of  board,  or  on  a table,  with  the  lateral  offsets  widely  sepa- 
rated. To  show  the  arachnoid  covering,  the  dura  mater  is 
to  be  slit  along  the  middle,  on  one  or  both  aspects,  as  far  as 
the  small  terminal  median  cord  before  referred  to  ; but  the 
membrane  is  to  be  raised  whilst  it  is  being  cut  through,  so 
that  the  loose  arachnoid  enveloping  the  cord  may  not  be 
injured.  Lastly  the  dura  mater  is  to  be  fastened  back  with 
pins. 

The  arachnoid  membrane  is  the  thin  serous  covering  of 
the  cord  which  is  immediately  beneath  the  dura  mater. 
Like  the  corresponding  membrane  in  the  skull,  it  invests 
the  nervous  centre  and  lines  the  dura  mater,  and  consists 
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thus  of  a visceral  and  a parietal  part  ; but  the  visceral 
piece,  around  the  cord,  is  much  looser  than  the  like  part 
on  the  brain. 

The  outer  or  parietal  part  is  inseparably  joined  to  the  parietal 
inner  surface  of  the  dura  mater,  and  gives  to  the  membrane  fayert^nd* 
a shining  appearance. # 

The  inner  or  visceral  layer  surrounds  the  cord  loosely,  so  a loose  or 
as  to  leave  a considerable  interval  between  the  two  (sub- 
arachnoid  space).  At  the  lower  part  of  the  spinal  canal 
the  loose  sheath  is  much  the  largest,  and  envelops  the  mass  sub-arach- 
of  nerves  forming  the  cauda  equina.  As  the  different  spinal  noid  sPace- 
nerves  extend  to  the  intervertebral  foramina  they  receive 
loose  sheaths  from  the  visceral  part  of  the  arachnoid  mem- 
brane, and  retain  the  same  till  they  perforate  the  dura 
mater. 

Dissection. — The  subarachnoid  space  of  the  cord  may  be  To  expose 
made  evident  by  placing  the  handle  of  the  scalpel  beneath  noid^pace. 
the  visceral  layer ; or  by  putting  a detached  piece  of  the 
cord  in  water,  with  the  posterior  aspect  uppermost,  and 
blowing  air  beneath  the  serous  membrane. 

The  subarachnoid  space  is  situate  between  the  loose  or  Suj>arach- 
visceral  part  of  the  arachnoid  membrane,  and  the  spinal 1101  space 
cord  invested  by  pia  mater.  Larger  at  the  lower  than  at  contains  a 
the  upper  part  of  the  spinal  canal,  the  space  contains  a opens  into 
special  fluid  (cerebro-spinal)  ; and  it  communicates  with  the  cavities  of 
cavity  in  the  interior  of  the  brain  by  an  aperture  in  the  bram* 
fourth  ventricle.  Crossing  the  space  at  the  posterior  part 
of  the  cord,  are  bundles  of  fibrous  tissue  : in  the  neck  the 

fibres  are  most  marked,  and  are  collected  into  an  imperfect  ^perfect11 
partition  or  septum  along  the  middle  line  : in  the  space  septum 

are  the  serrations  of  the  ligamentum  denticulatum,  and  the 
roots  of  the  spinal  nerves,  with  some  vessels. 

Dissection.  — For  the  purpose  of  seeing  the  next  covering  Dissection 
of  the  cord  with  the  ligamentum  denticulatum,  the  arachnoid  covering, 
membrane  is  to  be  taken  away. 

The  pia  mater  is  much  less  vascular  on  the  spinal  cord  Pia  mater 
than  on  the  brain.  Thicker  and  more  fibrous  in  its  nature, 
the  membrane  closely  surrounds  the  cord.  It  sends  a thin  ^PPorts  the 
prolongation  into  the  anterior  median  fissure  of  the  cord, 
and  furnishes  offsets  to  the  roots  of  the  spinal  nerves.  gives  offsets. 

The  outer  surface  of  the  pia  mater  is  rough.  Along  the 


* This  reflection  of  the  membrane  over  the  dura  mater  is  denied  by 
Kolliker.  According  to  the  view  of  this  anatomist,  the  membrahe  is  a 
simple  tube  corresponding  with  the  visceral  layer  in  the  text. 
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front  is  a central,  anterior  fibrous  band  (linea  splendens, 
Haller)  ; and  on  each  side  another  fibrous  band,  the  liga- 
mentum  denticulatum,  is  attached  to  it.  Scattered  through 
the  membrane  are  branched  pigment  cells,  which  give  fre- 
quently a darkish  appearance  in  the  cervical  region  where 
they  most  abound. 

Where  the  medulla  spinalis  ceases,  viz.  about  the  lower 
part  of  the  body  of  the  first  lumbar  vertebra,  the  investing 
tube  of  the  pia  mater  is  suddenly  reduced  in  size,  and  has 
the  appearance  of  a round  fibrous  cord.  This  cord-like  part 
reaches  towards  the  end  of  the  spinal  canal.  It  is  unpro- 
vided with  nervous  substance,  except  for  a short  distance, 
and  is  blended  with  the  central  impervious  prolongation  of 
the  dura  mater  on  a level  with  the  upper  part  of  the 
sacrum.  It  serves  to  fix  the  lower  end  of  the  medulla,  and 
has  been  named,  from  that  circumstance,  the  central  ligament 
of  the  cord.  A vein  and  artery  accompany  this  fibrous 
piece,  and  mark  it  out  from  the  surrounding  nerves. 

The  ligamentum  denticulatum  is  the  white  fibrous  band 
on  each  side  of  the  spinal  cord.  It  is  named  from  its 
serrated  appearance  ; and  it  has  the  same  structure  as  the 
dura  mater,  except  that  it  wants  an  epithelial  covering. 

Situate  between  the  anterior  and  posterior  roots  of  the 
nerves,  the  band  reaches  upwards  to  the  medulla  oblongata, 
and  ends  interiorly  on  the  lower  pointed  extremity  of  the 
cord.  Internally  it  is  united  to  the  pia  mater.  Externally 
it  ends  in  a series  of  triangular  or  tooth-like  projections, 
which  are  fixed  at  intervals  along  the  dura  mater,  each  being 
about  midway  from  above  down  between  the  apertures  of 
the  roots  of  two  spinal  nerves.  There  are  twenty  or  twenty- 
one  denticulations,  of  which  the  first  is  attached  to  the  dura 
mater  opposite  the  margin  of  the  occipital  foramen,  between 
the  vertebral  artery  and  the  hypoglossal  nerve  ; and  the  last 
is  inserted  opposite  the  last  dorsal  or  the  first  lumbar 
vertebra.  This  fibrous  band  supports  the  spinal  cord,  and 
has  been  called  a ligament  from  that  circumstance. 

Vessels  and  nerves  of  the  membranes . — The  dura  mater  of 
the  cord  has  but  few  vessels  in  comparison  with  that  in  the 
skull,  for  its  office  is  different.  Nerves  have  not  yet  been 
traced  into  it,  though  they  have  been  found  on  the  vessels 
supplying  the  cord  and  its  membranes. 

The  arachnoid  is  sparingly  supplied  with  vessels  like  serous 
membranes  in  general,  and  proof  of  its  containing  nerves  is 
yet  wanting. 

The  pia  mater  has  a network  of  vessels  in  its  substance, 
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though  they  are  much  less  marked  than  in  the  membrane 
on  the  brain,  and  from  them  offsets  enter  the  cord.  In  its 
substance  are  many  nerves  ; these  were  supposed  by  Pur- 
kinje  to  be  derived  from  the  sympathetic,  but  Hemak 
shows  that  their  chief  source  is  from  the  posterior  roots  of 
the  spinal  nerves. 

Dissection. — The  arachnoid  membrane  is  to  be  taken  from  Dissection 
the  fibrils  of  the  roots  of  one  nerve  ; and  the  roots  of  the  nerves, 
nerve  are  to  be  traced  outwards  to  their  transmission  through 
two  apertures  in  the  dura  mater.  One  or  more  of  the 
lumbar  offsets  of  the  dura  mater,  which  have  been  cut  of 
some  length,  are  to  be  laid  open  to  show  the  contained 
ganglion.  The  student  should  define  one  ganglion,  and 
should  trace  the  roots  of  the  nerve  to  their  union  beyond 
the  ganglion. 

Spinal  Nerves. — The  spinal  nerves  are  thirty-one  in  Trunks^ 
number  ; and  their  trunks  are  constructed  by  the  blending  nerves, 
together  of  two  roots  (anterior  and  posterior)  in  the  inter- 
vertebral foramina  (fig.  07). 

They  are  divided  into  groups  corresponding  with  the  ^^u^nge- 
regional  subdivisions  of  the  spinal  column,  viz.,  cervical,  meat  in 
dorsal,  lumbar,  sacral,  and  coccygeal.  In  each  group  the  groups’ 
nerves  are  equal  to  the  number  of  the  vertebrae,  except  in  the 
cervical  region  of  the  spine  where  they  are  eight,  and  in 
the  coccygeal  region  where  there  is  only  one.  In  conse- 
quence  of  the  cervical  nerves  exceeding  the  number  of  the  below  the 
vertebrae,  the  last  is  placed  below  the  seventh  vertebra  ; and  vertebra* 
the  lowest  nerve  of  each  group,  except  the  coccygeal,  will 
be  below  its  corresponding  vertebra. 

Each  nerve  divides  into  two,  viz. , anterior  and  posterior  Primary 
primary  branches  ; the  former  of  these  is  distributed  to  the 
front  of  the  body  and  the  limbs,  and  the  latter  is  confined 
to  the  hinder  part  of  the  trunk. 

Hoots  of  the  Nerves. — Two  roots  or  bundles  of  fibrils  Each  nerve 
(anterior  and  posterior)  attach  the  nerve  to  the  spinal  cord  ; rootsW° 
and  these  unite  together  to  form  the  trunk  of  the  nerve  anterior 
either  in  the  intervertebral  foramen,  or,  it  may  be,  in  the  terio?.°S 
spinal  canal.  The  posterior  root  is  marked  by  a ganglion, 
but  the  anterior  root  is  aganglionic. 

The  posterior  or  ganglionic  roots  (fig.  67,  s)  surpass  in  Posterior 
size  the  anterior,  and  are  formed  by  larger  and  more  nume-  larger  than 
rous  fibrils.  They  are  attached  to  the  side  of  the  cord  anterior : 
between  the  posterior  and  lateral  columns  in  a straight  line,  formg  two 
which  they  keep  even  to  the  last  nerve.  In  their  course  to  bundles 
the  trunk  of  the  nerve  the  fibrils  pass  outwards,  converging 
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to  an  aperture  in  the  dura  mater  opposite  the  intervertebral 
foramen  ; as  they  approach  that  aperture  they  are  collected 
into  two  bundles  which,  lying  side 
by  side,  receive  a sheath  from  the 
dura  mater,  and  enter  the  inter- 
vertebral ganglion. 

The  anterior  or  aganglionic  roots 
arise  from  the  side  of  the  cord  by 
filaments  that  are  attached  irre- 
gularly— not  in  a straight  line  (r), 
and  approach  nearer  the  middle 
line  at  the  lower  end  of  the  cord. 
Taking  the  same  direction  as  the 
posterior  root  to  the  intervertebral  foramen,  the  fibrils  enter 
a distinct  opening  in,  and  have  a separate  sheath  of  the  dura 
mater.  In  their  further  course  to  the  trunk  of  the  nerve, 
they  pass  over  the  ganglion  of  the  other  root,  without  joining 
it;  and  finally  the  two  roots  are  joined  beyond  the  ganglion 
to  form  one  trunk. 

Characters  of  the  roots.  — Besides  the  relative  size  be- 
tween the  two  roots,  the  following  characters  are  to  be 
noted  : — 

Union  of  the  fibrils. — The  fibrils  of  contiguous  anterior 
and  posterior  roots  in  the  same  line  may  be  united  ; but 
the  anterior  is  never  joined  by  the  posterior  root,  or  the 
opposite. 

Relative  size  of  the  roots. — The  posterior  root  is  larger 
than  the  anterior,  except  in  the  suboccipital  nerve  ; and  the 
number  of  the  fibrils  is  also  greater.  Further,  the  posterior 
is  proportionally  larger  in  the  cervical  than  in  any  other  set 
of  the  nerves.  In  the  dorsal  nerves  there  is  but  a very  slight 
difference  in  favour  of  the  hinder  root. 

Size  of  the  roots  along  the  cord. — Both  roots  are  larger 
where  the  nerves  for  the  limbs  arise,  than  at  other  parts  of 
the  cord ; and  they  are  greater  in  the  nerves  to  the  lower  than 
in  those  to  the  upper  limbs  : so  that  the  nerve  roots  increase 
from  above  down,  except  at  the  two  following  spots,  viz., 
the  lower  extremity  of  the  cord,  and  in  the  dorsal  region 
where  they  are  of  much  the  same  size  from  the  second  to 
the  last. 

* A plan  of  tlie  origin  of  the  nerves  and  the  fissures  of  the  spinal 
cord — r.  Anterior,  and  s.  Posterior  roots  of  the  nerves. 

a.  Anterior  fissure,  p.  Posterior  fissure,  and  b.  Lateral  fissure  : 
c.  The  line  of  attachment  of  the  anterior  roots,  e.  Central  gray  sub- 
stance of  the  spinal  cord. 


Fig.  67.* 


GANGLIA  ON  ROOTS  OF  THE  NERVES. 


44  5 


Direction  and  length.  — As  the  apertures  of  transmission  Oblique  in 
from  the  spinal  canal  are  not  opposite  the  place  of  origin  0f then  coluse* 
the  nerves,  the  roots  must  be  directed  more  or  less  obliquely. 

This  obliquity  increases  from  above  down  ; for  in  the  upper  Mogt  so 
cervical  nerves  the  roots  are  horizontal,  but  in  the  lumbar  inferioriy, 
and  sacral  nerves  they  have  a vertical  direction  around  the 
end  of  the  medulla  spinalis.  The  appearance  of  the  long  ^form 
fibrils  around  the  end  of  the  cord  has  much  resemblance  to  equina, 
the  extremity  of  a horse’s  tail,  and  bears  appropriately  the 
term  cauda  equina. 

The  length  of  the  roots  increases  proportionally  as  the  Length 
obliquity,  so  that  between  the  origin  and  the  place  of  exit  mcreases 
of  the  roots  of  the  lower  cervical  nerve  it  amounts  to  the  from  above 
depth  of  one  vertebra  ; in  the  lowest  dorsal  nerve  it  equals  down, 
the  depth  of  two  vertebrae  ; and  in  the  lumbar  and  sacral 
nerves  each  succeeding  root  becomes  a vertebra  longer,  for 
the  cord  does  not  reach  beyond  the  first  lumbar  vertebra. 

Place  of  union  of  the  roots. — Commonly  the  roots  unite  Unionof 
as  before  stated  in  the  intervertebral  foramina  ; and  the  in  inter- 
trunk of  the  nerve  bifurcates  at  the  same  spot  into  its  ante-  foramen* 
rior  and  posterior  primary  branches.  But  deviations  from 
this  arrangement  are  found  at  the  upper  and  lower  ends  of 
the  spinal  column  in  the  following  nerves  : — 

The  roots  of  the  first  two  cervical  nerves  join  in  each  excepUn 
instance  on  the  neural  arch  of  the  corresponding  vertebra  ; cervical, 
and  the  anterior  and  posterior  branches  diverge  from  the 
trunk  in  that  situation. 

In  the  sacral  nerves  the  union  of  the  roots  takes  place  aac^.alhe 
within  the  canal ; and  the  primary  branches  of  the  nerves 
issue  by  the  apertures  in  the  front  and  back  of  the  sacrum. 

The  roots  of  the  coccygeal  nerve  are  also  united  in  the  and  coc- 
spinal  canal ; and  the  anterior  and  posterior  branches  of  its  nerves, 
trunk  escape  by  the  lower  aperture  of  the  canal. 

The  intervertebral  ganglia. — Each  posterior  root  is  pro-  Number  of 
vided  with  a ganglion  ; but  sometimes  the  first  or  subocci-  ganglia 
pital  nerve  is  without  a posterior  root  and  a ganglion.  The 
ganglia  are  reddish  in  colour,  and  oval  in  shape  whilst  they  form 
are  surrounded  by  the  dura  mater ; and  their  size  is  pro- 
portioned to  that  of  the  root.  By  means  of  the  previous  construc- 
dissection,  the  ganglion  may  be  seen  to  be  bifid  at  the  inner tlon* 
part,  where  it  is  joined  by  the  fibrils  of  the  root  ; so  that  it  Each  is 
might  be  said  to  possess  two  small  ganglia,  one  for  each  blfid* 
bundle  of  fibrils,  which  are  joined  together  at  their  outer 
ends. 

Situation  of  the  ganglia. — The  ganglia  are  placed  com-  ^heh  usiia! 
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monly  in  the  intervertebral  foramina,  but  where  the  regular 
position  of  those  apertures  is  wanting,  as  at  the  upper  and 
lower  extremities  of  the  spinal  canal,  they  have  the  following 
situation : — In  the  first  two  nerves  they  lie  on  the  neural 
arches  of  the  atlas  and  axis.  In  the  sacral  nerves  they  are 
contained  in  the  spinal  [canal.  In  the  coccygeal  nerve  the 
ganglion  is  also  within  the  canal,  and  about  the  middle  of 
the  long  posterior  root  (Schlemm). 

Vessels  of  the  Spinal  Cord. — The  arteries  on  the  sur- 
face of  the  cord  are  anterior  and  posterior  spinal.  The  veins 
do  not  resemble  the  arteries  in  their  branching. 

The  anterior  spinal  artery  occupies  the  middle  line  of  the 
cord  beneath  the  fibrous  band  before  alluded  to  in  that 
position.  It  commences  at  the  medulla  oblongata  by  the 
union  of  two  small  branches  of  the  vertebral  artery  (p.  193) ; 
and  it  is  continued  to  the  lower  part  of  the  cord  by  a series 
of  anastomotic  branches,  which  are  derived  from  the  ver- 
tebral and  ascending  cervical  arteries  in  the  neck,  and  from 
the  intercostal  arteries  in  the  back.  Interiorly  it  supplies 
the  roots  of  the  nerves  forming  the  cauda  equina,  and  ends 
on  the  central  fibrous  prolongation  of  the  cord.  The 
branches  of  this  artery  ramify  in  the  pia  mater,  and  are 
distributed  to  the  substance  of  the  cord,  some  entering  the 
median  fissure. 

The  posterior  spinal  arteries , one  on  each  side,  are  con- 
tinued from  the  upper  to  the  lower  part  of  the  cord,  behind 
the  roots  of  the  nerves.  These  vessels  begin  superiorly  by 
offsets  from  the  vertebral  artery,  and  their  continuity  is 
maintained  by  a series  of  anastomotic  branches,  which  enter 
the  canal  along  the  spinal  nerves,  and  are  furnished  from 
the  same  source  as  the  twigs  reinforcing  the  anterior  spinal 
artery.  Dividing  into  small  branches,  the  vessels  of  oppo- 
site sides  form  a free  anastomosis  around  the  posterior  roots, 
and  some  offsets  enter  the  fissure  of  the  cord. 

The  veins  of  the  spinal  cord  are  very  tortuous,  and  form 
a plexus  on  the  surface.  At  intervals  larger  trunks  arise, 
which  accompany  the  spinal  nerves  to  the  intervertebral 
foramina,  and  end  in  the  veins  outside  the  spinal  canal. 
Near  the  top  of  the  cord  the  veins  are  united  into  two  or 
more  small  branches  ; these  join  in  the  skull  the  inferior 
cerebellar,  or  the  petrosal  sinuses,  after  communicating  with 
the  vertebral  veins. 

The  spinal  cord  (medulla  spinalis)  is  the  cylindrical 
elongated  part  of  the  cerebro-spinal  centre,  which  is  enclosed 
within  the  spinal  canal.  Invested  by  the  membranes  before 
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examined,  the  medulla  occupies  about  two  thirds  of  the  Extent, 
length  of  the  vertebral  canal,  and  is  much  smaller  than  the 
bony  case  surrounding  it. 

The  extent  of  the  cord  is  from  the  level  of  the  atlas  to  the  its  extent 
lower  border  of  the  first  lumbar  vertebra,  but  its  termina-  Juries 
tion  interiorly  may  be  a little  higher  or  lower  than  that  spot. 

Its  length  is  usually  from  fifteen  to  seventeen  inches.  Supe-  Length, 
riorly  the  cord  joins  the  medulla  oblongata  ; and  interiorly  Inferior  _ 
it  becomes  pointed,  being  sometimes  marked  by  one  or  two  in^e^duit 
swellings,  and  ends  in  the  fibrous  prolongation  of  the  pia 
mater  named  the  central  ligament  of  the  cord.  In  the  em-  and  in  the 
bryo  before  the  third  month  the  medulla  reaches  all  the  embry°* 
length  of  the  spinal  canal,  but  it  gradually  recedes  as  the 
surrounding  bones  enlarge  faster  than  it,  until  it  takes  the 
position  it  has  in  the  adult. 

The  size  of  the  spinal  cord  is  much  increased  where  the  its  size 

nerves  of  the  limbs  are  attached.  There  are  therefore  two  uVreased 

where 

enlargements  on  it  : — one  is  opposite  the  lower  part  of  the  nerves  of 
neck,  reaching  as  high  as  the  third  cervical  vertebra  ; the  aTtacheL 
other  is  smaller,  and  is  on  a level  with  the  last  dorsal  ver- 
tebra. In  the  cervical  enlargement  the  greatest  thickness  is 
from  side  to  side  ; but  in  the  lower  swelling  the  measure- 
ment of  the  cord  is  greatest  from  before  back. 

Whilst  the  pia  mater  remains  on  the  cord,  the  anterior  Anterior 
surface  is  distinguished  from  the  posterior  by  the  central  ^guished" 
fibrous  band  and  the  anterior  spinal  artery  ; and  by  the  from  poste- 
irregular  line  of  the  anterior  roots,  which  approaches  the  nor’ 
centre  towards  the  lower  end. 

Dissection. — For  the  examination  of  the  structure  the  Dissection 
student  should  possess  a piece  of  the  medulla  which  has  stituentsof 
been  hardened  in  spirit,  for  the  cord  which  is  obtained  from  cord, 
the  spinal  canal  at  this  period,  is  not  fitted  for  the  purpose 
of  dissection.  Supposing  the  pia  mater  removed  from  the 
surface,  without  the  roots  of  the  nerves  being  detached,  the 
student  will  be  able  to  observe  the  following  divisions  in 
the  cord  : — 

Fissures  of  the  Cord  (fig.  67). — On  the  anterior  and  Fissures  of 
posterior  aspects  of  the  cord  is  a median  longitudinal  cleft — the  cord  arc> 
the  anterior  and  posterior  median  fissures,  which  mark  its 
division  into  halves  ; and  along  the  line  of  the  posterior 
roots  of  the  nerves,  in  each  half,  is  another  slit — the  lateral 
fissure. 

The  anterior  median  fissure  (fig.  68,  a)  is  wider  than  the  anterior 
posterior,  and  penetrates  about  one  third  of  the  thickness  of  median> 
the  medulla.  It  is  lined  by  a piece  of  the  pia  mater,  and 
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is  deepest  towards  the  lower  end  of  the  cord.  The  medullary 
substance  of  the  surface  enters  the  fissure,  lining  it  ; arid  in 
the  bottom  of  the  cleft  the  white 
fibres  are  transverse,  and  are  sepa- 
rated by  apertures  for  bloodvessels. 

The  posterior  median  fissure 
(fig.  68,  p.)  is  not  so  wide,  nor  so 
well  marked  as  the  anterior,  but 
it  is  best  seen  at  the  upper  part  of 
the  neck,  and  in  the  lower  enlarge- 
ment. Vessels  of  the  posterior  sur- 
face of  the  cord  enter  this  fissure. 

The  lateral  fissure  is  situate  along  the  line  of  attachment 
of  the  fibrils  of  the  posterior  roots  (fig.  67,  b).  It  reaches 
inwards  to  the  gray  matter  in  the  interior  of  the  medulla. 

Some  anatomists  describe  another  lateral  fissure  along  the 
line  of  origin  of  the  anterior  roots,  but  there  is  not  any  cleft 
in  that  situation. 

Segments  of  the  Cord. — Each  half  of  the  cord,  viz., 
from  the  anterior  to  the  posterior  median  fissure,  is  divided 
into  two  parts  by  the  lateral  sulcus  (fig.  67,  b)  : the  piece 
in  front  of  that  slit  and  the  posterior  roots  of  the  nerves 
is  called  the  antero-lateral  column;  and  the  piece  behind, 
the  posterior  column.  A central  or  commissural  piece  unites 
the  halves  of  the  medulla. 

The  antero-lateral  column  (fig.  67 9 a to  b)  includes  rather 
more  than  two  thirds  of  the  half  of  the  cord,  extending  back- 
wards to  the  posterior  roots  of  the  nerves,  and  gives  attach- 
ment to  the  anterior  roots. 

The  posterior  column  (fig.  67,  b to  p)  is  situate  between 
the  posterior  roots  of  the  nerves  and  the  central  fissure  along 
the  posterior  aspect  of  the  cord.  Near  the  median  fissure 
is  a slight  groove  or  furrow,  which  marks  off  a slender  piece, 
the  posterior  median  column  : this  separation  is  best  seen  in 
the  cervical  part  of  the  cord. 

The  commissure  of  the  cord  is  the  central  piece  connecting 
the  halves  of  the  medulla,  and  limiting  the  depth  of  the 
median  fissures. 

Different  division  of  the  cord. — Each  half  of  the  cord  is 
divided  sometimes  into  three  parts  or  columns — anterior 
lateral,  and  posterior  (fig.  67),  whose  limits  are  the  folio w- 

* A plan  of  the  segments  and  fissures  of  the  cord. — a.  Anterior, 
and  p.  Posterior  fissure.  a to  c.  Anterior  column.  c.  to  b.  Lateral 
column,  b.  to  p.  Posterior  column,  e , Gray  matter  of  the  cord. 


Fig.  68.* 
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ing  : — The  anterior,  c,  reaches  from  the  anterior  roots  of 
the  nerves  to  the  median  fissure  in  front.  The  lateral 
column,  b , is  limited  before  and  behind  by  the  roots  of  the 
nerves.  The  posterior,  p,  with  its  small  segment,  is  placed 
between  the  posterior  roots  and  the  median  fissure  behind. 

Structure  of  the  Cord. — A horizontal  section  of  the  Cord  con- 
medulla  shows  more  distinctly  its  division  into  halves,  with  andSwhiteay 
the  commissural  or  connecting  piece  between  them.  The  matter, 
same  cut  demonstrates  the  existence  of  a mass  of  gray 
matter  in  the  interior,  which  is  arranged  in  the  form  of  two 
crescents  (one  in  each  half  of  the  cord)  united  by  a cross 
piece  (Fig.  68),  and  is  surrounded  by  white  substance. 

The  commissure  consists  of  two  parts,  viz.  a transverse  The  com- 
band  of  gray  matter,  and  a white  stratum  in  front.*  missure. 

a.  The  gray  transverse  band  (Fig.  68,  e),  or  the  gray  Structure  of 
commissure , which  connects  the  opposite  crescents,  consists  ie  8'ray  ’ 
of  nerve  cells,  and  of  transverse  nerve  fibres  derived  from 

the  halves  of  the  cord  and  the  roots  of  the  nerves.  In  its 
centre  is  the  shrunken  canal  of  the  spinal  cord  (Fig.  69,  4) 
which  is  fully  developed  in  the  fetus  about  the  sixth  month. 

A cross  section  of  the  cord  shows  the  canal  as  a round  spot.  canai 
It  is  lined  by  a columnar  epithelium  (ciliated,  Kolliker),  lined  by  the 
and  is  obstructed  by  a granular  material  near  the  floor  epitll®llum  ’ 
of  the  fourth  ventricle  (Clarke). 

b.  The  anterior  white  piece  of  the  commissure  is  formed 
partly  by  fibres  of  the  anterior  column  ; and  partly  by  fibrils 
of  the  anterior  roots  of  the  nerves,  which  here  decussate  as 
they  cross  from  the  one  half  to  the  other.  It  is  best  marked 
opposite  the  enlargements  on  the  cord,  and  least  developed 
in  the  dorsal  region. 

The  half  of  the  medulla. — In  the  half  of  the  cord  as  in  The  half  of 
the  commissure,  gray  and  white  portions  exist ; the  former  the  cord- 
is  elongated  from  before  back,  being  crescentic  in  shape  as 
before  said,  and  is  quite  surrounded  by  the  latter. 

a.  The  gray  crescent  has  the  same  general  structure  as  the  The  cres- 
commissural  piece,  and  is  semilunar  in  shape,  with  the  horns  ceut* 
of  the  crescent  directed  towards  the  roots  of  the  nerves,  and 
the  convexity  to  the  middle  line  (Fig.  68).  The  crescentic 
masses  in  opposite  halves  of  the  cord  are  united  by  the  gray 
commissure. 

The  posterior  extremity  or  cornu  is  long  and  slender  posterior 
(Fig.  69,  *),  and  reaches  to  the  fissure  along  the  attachment  cornu- 
of  the  posterior  roots  (Fig  6T,  2).  At  its  extremity,  where  it 

* A posterior  white  layer  or  commissure  is  described  by  some  anato- 
mists. 
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is  rather  enlarged,  it  is  cased  with  a more  transparent 
stratum  of  small  nerve  cells,  which  has  been  named  the 
substantia  gelatinosa  (Fig.  69,  3). 

The  anterior  extremity  or  cornu 
(Fig.  69,  2)  is  shorter  and  thicker 
than  the  other,  and  projects  to- 
wards the  anterior  roots  without 
reaching  the  surface  of  the  cord. 
Its  end  has  an  irregular  or  zigzag 
outline. 

Mr.  Clarke  f describes  two 
special  tracts  in  connection  with 
the  gray  crescent ; one  on  the 
outer  and  the  other  on  the  inner  side,  which  extend  through 
the  cord  below  the  cervical  swelling,  and  with  which  the  roots 
of  the  nerves  are  connected. 

The  inner  tract  or  the  'posterior  vesicular  column  (Fig. 
69,  8)  is  close  behind  the  gray  commissure,  and  consists  of 
central  interlacing  fibres  (cylinder)  derived  from  the  poste- 
rior roots  of  the  nerves ; and  of  circumferential  stellate  nerve 
cells  of  various  sizes,  continuous  also  with  the  roots. 

This  column  is  largest  at  the  upper  part  of  the  lumbar 
swelling  of  the  cord  ; and  at  the  middle  of  the  cervical 
enlargement  the  central  part  (cylinder)  disappears,  and  only 
cells  prolong  it  as  far  as  the  first  pair  of  nerves. 

The  outer  or  intermediate  tract  (fig.  69,  6)  (tractus  inter- 
medio-lateralis)  is  a collection  of  small  and  rather  trans- 
parent but  uniformly-sized  cells,  which  is  opposite  the  gray 
commissure,  and  projects  into  the  lateral  column  of  the 
cord.  Its  cells  are  reached  by  “ both  the  posterior  and 
anterior  roots  of  the  spinal  nerves  and  other  fibres  are 
prolonged  from  it  into  the  crescent,  and  through  the  gray 
commissure  to  the  tract  of  the  other  side. 


Fig.  69.* 


* A representation  of  the  gray  substance  in  the  interior  of  the  spinal 
cord,  near  the  middle  of  the  dorsal  region  (Clarke).  Some  figures  have  been 
inserted  to  explainMr.  Clarke’s  description  of  the  crescent.  1.  Pos- 
terior cornu  (caput  cornu,  Clarke)  of  the  crescent.  2.  Anterior  cornu. 
3.  Casing  of  the  substantia  gelatinosa.  4.  Central  canal  of  the  cord. 

5.  Transverse  commissure  : the  part  in  front  of  the  canal  is  named 
anterior,  and  the  part  behind  it  posterior  commissure  by  Mr.  Clarke. 

6.  Tractus  intermedio -lateralis.  7.  Cervix  cornu  of  Clarke,  reaching 
from  the  anterior  points  of  the  substantia  gelatinosa  to  the  level  of  the 
canal.  8.  Posterior  vesicular  column. 

t Further  researches  on  the  gray  substance  of  the  spinal  cord.  By 
J.  Lockhart  Clarke,  F.R.S.  Philosoph.  Trans,  of  the  Royal  Society  for 
1859.  Part  i. 
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Largest  in  the  upper  part  of  the  dorsal  region,  the  tract  Size  and 
ceases  in  the  cervical  enlargement  of  the  cord.  Above  that  endmg- 
spot  there  is  a collection  of  cells  in  a line  with  it,  and  seem-  . 

^ ? Accessory 

ing  to  continue  it  upwards,  which  is  traversed  by  the  roots  part. 

of  the  spinal  accessory  and  the  spinal  nerves. 

b.  The  white  substance  of  the  cord  is  composed  chiefly  of  White  ^ ^ 
nerve  fibres  disposed  longitudinally  in  bundles,  so  as  to  give  the  half  of 
passage  to  intermediate  vessels.  By  the  projection  of  the  the  cord- 
cornua  of  the  gray  crescent  towards  the  surface,  each  half 
of  the  cord  is  separated  more  or  less  completely  into  three 
parts — anterior,  middle,  and  posterior,  corresponding  with 
the  columns  of  the  cord  ; but  the  anterior  and  middle  por- 
tions are  united  because  the  anterior  cornu  does  not  reach 
the  surface. 

Modifications  in  the  gray  and  white  substance. — The  white  Gray  and 
substance  is  most  abundant  in  the  neck  and  back ; and  the  ^ancVvary. 
gray  substance  is  more  abundant  in  proportion  to  the  white 
in  the  lumbar  region. 

The  cornua  of  the  gray  crescents  decrease  in  length  from  Crescents 
above  down,  especially  the  posterior,  and  towards  the  end 
of  the  cord  they  blend  in  one  indented  or  cruciform  mass. 

Origin  of  the  Nerves. — The  deep  origin  of  the  spinal  Deep  origin 
nerves  is  uncertain,  like  that  of  the  cranial  nerves,  but  the  Uncertain, 
fibrils  in  each  root  enter  the  gray  matter  of  the  cord.* 

The  anterior  root  traverses  the  longitudinal  fibres  of  the  Anterior 
antero-lateral  column  in  distinct  bundles  ; and  entering  the 
anterior  cornu  of  the  gray  crescent,  it  is  resolved  into  ^ters^cres- 
three  sets  of  fibres,  external,  internal,  and  middle.  ends  in 

The  outer  set  penetrate  into  the  anterior  and  lateral 
columns. 

The  inner  set  pass  through  the  anterior  column  to  the  anterior 
anterior  median  fissure,  and  cross  to  the  opposite  half  of  other  side, 
tlH  cord,  decussating  with  like  fibres  of  the  opposite  side. 

The  middle  set  enter  the  substance  of  the  crescent,  and  and  the 
are  lost  in  it  and  the  cells  of  the  intermediate  tract  (fig. 

69,  6). 

The  posterior  root  pierces  chiefly  the  posterior  column  of  Posterior 
the  cord,  its  fibres  interlacing  therein,  and  enters  the  pos-  root 
terior  cornu  of  the  crescent ; but  a few  fibres  penetrate  by  the  enters 
lateral  fissure.  It  terminates  in  two  bundles  of  fibres,  which  crescent, 
are  specially  connected  with  the  vesicular  column. 

One  bundle  courses  round  the  outer  side  of  the  vesi- and  joins  by 

* The  description  of  the  origin  of  the  nerves  embodies  the  opinions 
of  Mr.  Clarke.  See  Transactions  of  the  Royal  Society  for  1851  and 
1859. 
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cular  column  (fig.  69,  8),  some  fibres  enclosing,  and  others 
interlacing  in  the  part  called  cylinder  ; whilst  the  rest  escape 
into  the  lateral  column  of  the  cord,  becoming  longitudinal. 

The  second  bundle  proceeds  to  the  vesicular  column  along 
the  inner  side  of  the  cornu.  Some  of  its  fibres  interlace 
in  the  column.  Others  sweep  round  the  outer  side  and 
are  prolonged  forwards  into  the  crescent  and  the  inter- 
mediate tract,  as  well  as  into  the  transverse  commissure 
behind  the  central  canal.  Before  the  bundle  reaches  the 
vesicular  column,  a few  fibres  are  reflected  to  the  gelatinous 
substance,  and  escape  into  the  lateral  column  of  the  cord. 

Intraspinal  Vessels. — Arteries  supply  the  cord  and  its 
membranes  in  the  interior  of  the  spinal  canal,  and  the 
bodies  of  the  vertebrse.  The  veins  form  a remarkable 
plexus  within  the  canal,  but  this  will  not  be  seen  unless 
the  veins  have  been  specially  injected. 

The  intraspinal  arteries  are  derived  from  the  vessels  along 
the  sides  and  front  of  the  spinal  column,  viz.  from  the 
vertebral  and  ascending  cervical  in  the  neck,  from  the  inter- 
costal in  the  back,  and  from  the  lumbar  and  lateral  sacral 
below.  They  are  distributed  after  the  following  plan  : — 

As  each  artery  enters  the  spinal  canal  by  the  interver- 
tebral foramen,  it  divides  into  two  branches,  upper  and 
lower.  From  the  point  of  division  the  branches  are 
directed,  one  upwards  and  the  other  downwards,  behind 
the  bodies  of  the  two  contiguous  vertebrse,  but  outside 
the  edge  of  the  posterior  common  ligament,  and  join  in 
anastomotic  loops  with  offsets  of  the  intraspinal  artery 
above  and  below.  And  from  the  loops  extending  from  one 
intervertebral  foramen  to  another,  offsets  are  furnished  to 
the  periosteum  and  the  bodies  of  the  vertebrse  on  their 
posterior  surface,  as  well  as  anastomotic  twigs  to  connect 
the  arches  across  the  vertebrse. 

Besides  forming  loops,  the  intraspinal  vessels  produce  a 
central  longitudinal  artery,  like  that  on  the  front  of  the 
spinal  cord,  which  lies  on  the  posterior  surface  of  the  bodies 
of  the  vertebrse,  and  is  reinforced  at  intervals  by  offsets  from 
the  loops. 

The  intraspinal  mins  consist  of  two  anterior  longitudinal 
vessels,  which  extend  the  whole  length  of  the  spinal  canal 
behind  the  bodies  of  the  vertebrse  ; of  veins  from  the  bodies 
of  the  vertebrse  ; and  of  a plexus  of  veins  beneath  the  neural 
arches  of  the  vertebrse. 

The  anterior  longitudinal  veins  are  close  to  the  bodies  of 
the  vertebrse,  one  on  each  side  of  the  posterior  common 
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ligament  uniting  the  bones  ; and  they  are  irregular  in  are  on 
outline,  owing  to  certain  constrictions  near  the  interver-  vertebra, 
tebral  foramina.  They  receive  opposite  the  body  of  each 
vertebra  the  veins  from  that  bone  ; and  they  send  outwards, 
through  the  intervertebral  foramina,  branches  of  communi- 
cation with  the  veins  outside  the  spine  in  the  neck,  the 
dorsal  region,  and  the  loins  and  pelvis. 

Veins  of  the  bodies  of  the  vertebrae. — Within  the  canals  Veins  of  the 
in  the  bodies  of  the  vertebrae  are  large  veins  : these  join  vertebrae- 
on  the  front  of  each  vertebra  with  veins  in  that  situation. 

Towards  the  back  of  the  bone  the  veins  are  united  in  an 
arch,  from  which  two  trunks,  one  for  each  side,  issue  by  the 
large  apertures  on  the  posterior  surface.  Escaped  from  the 
bone,  the  trunks  diverge, — one  to  the  right  another  to  the 
left,  and  open  into  the  large  longitudinal  veins. 

The  posterior  spinal  veins  form  a plexus  between  the  Posterior 
dura  mater  and  the  arches  of  the  vertebrae.  A large  vein  sPin.al  vems 
may  be  said  to  lie  on  each  side  of  the  middle  line,  which  tact  with 
joins  freely  with  its  fellow,  and  with  the  anterior  longitu-  aiches‘ 
dinal  vein  by  lateral  branches.  Into  this  plexus  the  small 
veins  on  the  outside  of  the  neural  arches  pour  their  contents. 

Branches  from  these  vessels  are  directed  to  the  interver- 
tebral foramina,  where  they  end  in  the  veins  at  the  roots  of 
the  transverse  processes. 
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CHAPTER  VII. 

DISSECTION  OF  THE  PERINEUM. 

Section  I. 

PERIN2EUM  OF  THE  MALE. 

Directions . — The  perineum  may  be  allotted  with  greatest 
advantage  to  the  dissector  of  the  abdomen.  Its  examina- 
tion should  be  made  before  that  of  the  abdomen,  as  the 
distinctness  of  many  of  the  parts  is  destroyed  soon  after 
death.  Before  the  body  is  placed  in  the  position  suited  for 
the  dissection,  the  student  may  practise  passing  the  catheter 
along  the  urethra. 

Position  of  the  body. — Whilst  the  body  lies  on  the  back 
it  is  to  be  drawn  to  the  end  of  the  dissecting  table,  till  the 
buttocks  project  slightly  over  the  edge  ; and  a moderately- 
sized  block  is  to  be  placed  beneath  the  pelvis,  to  raise  the 
perinseum  to  a convenient  height.  The  legs  are  to  be  raised 
and  kept  out  of  the  way  by  the  following  means  : — After 
the  knees  have  been  bent,  and  the  thighs  bent  upon  the 
trunk,  the  limbs  are  to  be  fastened  with  a cord  in  them 
raised  position.  For  this  purpose  make  one  or  two  turns  of 
the  cord  round  one  bent  knee  (say  the  right),  carry  the  cord 
beneath  the  table,  and,  encircling  the  opposite  limb  in  the 
same  manner,  fasten  it  finally  round  the  right  knee.  When 
the  position  has  been  arranged,  let  the  student  raise  the 
scrotum,  and  place  a small  bit  of  cotton  wool  or  tow  within 
the  anus,  but  let  him  avoid  distending  the  rectum. 

Superficial  limits , and  marking  of  the  surface. — The 
perinseal  space  in  the  male  is  limited,  on  the  surface  of  the 
body,  by  the  scrotum  in  front,  and  by  the  thighs  and 
buttocks  on  the  sides  and  behind. 

This  region  is  of  a dark  colour,  and  is  covered  with  hairs. 
About  its  centre  is  the  aperture  of  the  anus,  which  is  pos- 
terior to  a line  extended  from  the  anterior  part  of  the  one 
ischial  tuberosity  to  the  other.  In  front  of  the  anus  the 
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surface  is  slightly  convex  over  the  urethra,  and  presents  a 
longitudinal  prominent  line  or  raphe,  which  divides  this  a raphe, 
part  of  the  space  into  two  halves.  Between  the  anus  and 
the  tuberosity  of  the  hip  bone  the  surface  is  somewhat  de- 
pressed over  the  hollow  of  the  subjacent  ischio-rectal  fossa, 
especially  in  emaciated  bodies. 

The  margin  of  the  anal  aperture  possesses  numerous  and  ftrtds 
converging  folds,  but  these  are  more  or  less  obliterated  by  around  that 
the  position  of  the  body  and  the  distension  of  the  rectum  ; °Pemn£- 
and  projecting  oftentimes  through  and  around  the  opening 
are  some  dilated  haemorrhoid al  veins  (haemorrhoids). 

Beep  boundaries. — The  deep  boundaries  of  the  perinaeal  Bounding 

1 J-  l parts 

space  will  be  ascertained,  in  the  progress  of  the  dissection,  around, 

to  correspond  with  the  inferior  aperture  or  the  outlet  of  the  ® of  out 
pelvis.  The  limits  may  be  made  out  by  referring  to  a dry  let  of  pelvis, 
or  prepared  pelvis,  on  which  the  ligaments  remain  entire  ; 
and  the  student  should  trace  on  the  body,  the  individual 
boundaries  with  his  finger.  In  front  is  the  arch  of  the 
pubes  ; and  at  the  posterior  part  is  the  tip  of  the  coccyx. 

On  each  side  in  front  is  the  portion  of  the  innominate  bone 
which  forms  the  pubic  arch,  viz.,  from  the  pubes  to  the 
ischial  tuberosity  ; and  still  farther  back  is  the  great  sacro- 
sciatic  ligament  extending  from  the  tuber  ischii  to  the  tip  of 
the  coccyx. 

Form. — The  space  included  within  these  boundaries  has  Form  of  the 
the  form  of  a lozenge,  and  measures  about  four  inches  from  measure^ 
before  backwards,  and  three  inches  between  the  ischial  ments* 
tuberosities.  A line  from  the  front  of  the  tuberosity  of  one  a line  be- 
side to  the  corresponding  point  on  the  other,  will  divide  the  tuberosities 
perinaeal  space  into  two  triangular  parts.  The  anterior  half  divides  it 
(urethral)  contains  the  penis  and  the  urethra,  with  their  m 0 wo' 
muscles  and  accessory  parts.  The  posterior  half  (rectal)  is 
occupied  by  the  lower  end  of  the  large  intestine,  with  its 
muscles,  <fcc. 

Depth. — The  depth  of  the  perinaeum  from  the  surface  to  Depth  of 
the  bladder  may  be  said  to  be  generally  about  three  inches  thesPace- 
at  the  anus,  but  this  measurement  varies  in  different  bodies  ; 
and  the  space  has  less  depth  before  than  behind. 

POSTERIOR  HALF  OF  THE  SPACE. 

This  portion  of  the  perinaeal  space  contains  the  lower  end  Contents 
of  the  rectum,  surrounded  by  its  elevator  muscle  and  the  and 
muscles  acting  on  the  anus.  The  gut  does  not  occupy  how-  general 
ever  the  whole  of  the  interval  between  the  pelvic  bones  ; P0Sltl0n* 
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for  on  each  side  is  a space,  the  ischio-rectal  fossa,  in  which 
is  much  loose  fat,  together  with  the  vessels  and  nerves  for 
the  supply  of  the  end  of  the  gut. 

Dissection. — The  skin  is  to  be  raised  from  this  part  of 
the  perinseum  by  the  employment  of  the  following  cuts  : — 
One  is  to  be  made  across  the  perinseum  at  the  front  of  the 
anus,  and  is  to  be  extended  rather  beyond  the  ischial  tube- 
rosity on  each  side.  A second  is  to  be  carried  a little  behind 
the  tip  of  the  coccyx  in  the  same  direction,  and  for  the  same 
distance.  The  two  transverse  cuts  are  to  be  connected  by 
carrying  the  knife  along  the  middle  line  and  around  the 
anus.  The  flaps  of  skin  thus  marked  out,  are  to  be  raised 
and  thrown  outwards  from  the  middle  line  : in  detaching  the 
skin  from  the  margin  of  the  anus,  the  superficial  sphincter 
muscle  may  be  injured  without  care,  for  it  is  close  to  the 
skin.  The  dissector  should  trace  the  sphincter  back  to 
the  coccyx,  and  forwards  for  a short  distance  beneath  the 
remaining  piece  of  skin. 

The  next  step  is  to  bring  into  view  the  hollow  of  the 
ischio-rectal  fossa  between  the  side  of  the  rectum  and  the 
tuberosity  of  the  hip  bone  : on  the  left  side  the  fat  is  to  be 
cleaned  out  of  it  without  reference  to  the  vessels  and  nerves, 
but  on  the  opposite  side  a special  dissection  is  to  be  made  of 
them.  To  clean  out  the  fat  from  the  left  fossa,  begin  at 
the  outer  margin  of  the  sphincter,  and  proceed  forwards  and 
backwards.  In  front  the  dissection  should  not  extend  beyond 
the  anus,  whilst  behind  it  should  lay  bare  the  margin  of  the 
gluteus  maximus.  On  the  inner  side  of  the  hollow  the 
fibres  of  the  levator  ani  (sometimes  very  pale)  and  of  the 
coccygeus  are  to  be  dissected.  On  the  outer  boundary  the 
pudic  vessels  and  nerve  should  be  denuded  : they  lie  in  a 
canal  formed  by  fascia,  and  at  some  distance  from  the 
surface. 

On  the  right  side  it  is  not  necessary  to  clean  the  muscular 
fibres,  when  following  the  vessels  and  nerves.  If  the  student 
begins  at  the  outer  border  of  the  sphincter,  he  will  find  the 
inferior  hsemorrhoidal  vessels  and  nerve,  which  he  may 
trace  outwards  to  their  trunks  (pudic  vessels  and  nerve)  : 
some  branches  of  the  nerve,  which  join  the  superficial  peri- 
nseal  and  inferior  pudendal  nerves,  are  to  be  followed  forwards. 
In  the  posterior  angle  of  the  space  there  is  a small  offset 
of  the  fourth  sacral  nerve  ; and  external  to  it,  one  or  more 
branches  of  the  sciatic  nerve  and  artery  are  found  turning 
round  the  border  of  the  gluteus.  Near  the  front  of  the 
fossa  is  a superficial  perinseal  artery  and  nerve  (of  the  pudic)  ; 
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and  the  last,  after  communicating  with  the  hsemorrhoidal 
nerve,  leaves  the  fossa  in  front.  A second  perinseal  nerve 
with  a deeper  position  may  be  found  at  the  front  of  the 
fossa.  The  trunks  of  the  pudic  vessels  and  nerve  may  be 
laid  bare  on  the  outer  wall. 

The  ischio-rectal  fossa  is  the  space  intervening  between  Situation  of 
the  rectum  and  the  ischial  part  of  the  innominate  bone. 

On  a vertical  section  the  interval  would  appear  to  be  tri-  Form, 
angular,  with  its  longest  side  towards  the  middle  line  of  the  Dimensions, 
body.  Its  width  is  about  one  inch  at  the  surface,  and  its 
depth  about  two  inches  ; but  it  is  larger  behind  than  before. 

It  is  filled  by  a soft  granular  fat.  The  inner  or  longest  side  Boundaries, 
of  the  space  is  very  oblique,  and  is  bounded  by  the  levator 
ani  and  coccygeus  muscles,  and  slightly  by  the  sphincter  ; 
but  the  outer  side  is  straight,  and  is  formed  by  the  obtu- 
rator muscle  and  the  fascia  covering  it.  In  front  it  is  limited 
by  the  triangular  ligament  (to  be  afterwards  seen)  ; and 
behind  are  the  great  sacro-sciatic  ligament  and  the  largest 
gluteal  muscle. 

Position  of  vessels.  — Along  the  outer  wall  are  the  pudic  Pudic  ves- 
vessels  and  nerve  ; these  lie  m a tube  of  fascia,  and  are  one  outer  wall, 
inch  and  a half  from  the  margin  of  the  ischial  tuberosity, 
but  they  approach  near  the  edge  of  the  pubic  arch  towards 
the  front  of  the  space.  Crossing  the  centre  of  the  space  and  nerves 
are  the  inferior  hsemorrhoidal  vessels  and  nerve, — branches  m the  space* 
of  the  pudic.  At  the  anterior  part,  for  a short  distance, 
are  two  superficial  perinseal  nerves  (of  the  pudic)  ; and  at 
the  posterior  part  is  a small  branch  of  the  fourth  sacral 
nerve. 

Into  this  space  the  surgeon  sinks  his  knife  in  the  first  First  cut  in 
incisions  in  the  lateral  operation  of  lithotomy  ; and  as  he  enters°  t£s 
carries  it  from  before  backwards,  he  will  divide  the  superficial  sPace* 
haemorrhoid al  vessels  and  nerve. 

Muscles. — Connected  with  the  lower  end  of  the  rectum  Muscles  of 
are  three  muscles,  viz.  two  sphincters  (external  and  internal)  rectum- 
and  the  levator  ani. 

The  external  sphincter  (sphincter  ani  externus)  is  a 
flat,  thin,  orbicular  muscle  (fig.  70,  c),  which  is  pointed  in  surrounds 
front  and  behind,  and  surrounds  the  lower  part  of  the  rectum- 
rectum.  The  fibres  form  ellipses  around  a central  aperture, 
as  in  other  orbicular  muscles.  The  muscle  arises  posteriorly  Origin, 
from  the  tip  of  the  coccyx  by  a fibrous  band,  and  from  the 
superficial  fascia  in  front  of  that  bone.  Its  fibres  pass  for- 
wards to  the  anus,  where  they  separate  to  encircle  that 
aperture  ; and  having  united  in  front  of  it,  they  are  in- 
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serted  into  the  superficial  fascia  and  the  central  point  of  the 
perinseum.  The  sphincter  is  close  beneath  the  skin,  and 

Fig.  70.* 


conceals  partly  the  levator  ani.  The  outer  border  projects 
over  the  ischio-rectal  fossa,  and  the  inner  is  contiguous  to 
the  internal  sphincter. 

The  internal  sphincter  (sphincter  ani  internus)  is 
situate  around  the  extremity  of  the  intestine,  internal  to  the 
preceding  muscle,  and  its  edge  will  be  seen  by  removing  the 
mucous  membrane.  The  fibres  of  this  muscle  are  pale,  non- 
striated,  and  of  a finer  texture  than  in  the  other  sphincter  : 
they  encircle  the  lower  part  of  the  rectum  in  the  form  of  a 
ring,  and  are  quite  separate  from  the  surrounding  voluntary 
muscular  fibres.  The  muscle  is  only  a thickened  band  of 
the  involuntary  circular  fibres  of  the  large  intestine,  which 
is  about  half  an  inch  in  depth. 

The  levator  ani  muscle  (fig.  70,  l)  can  be  seen  only  in 
part ; and  the  external  sphincter  should  be  detached  from 

* Muscles  of  the  rectum,  urethra,  and  penis  (Santorini).  1.  Lower 
part  of  the  pubic  arch.  3.  Ischial  spine  of  the  hip  bone.  2.  Coccyx  ,* 
and  4 side  of  the  sacrum  from  which  the  sacro-sciatic  ligaments  are 
removed. 

Rectal  muscles,  e.  External  sphincter  : within  it  is  the  edge  of  the 
internal  sphincter.  1.  Levator  ani.  n.  Fascia  covering  its  front.  /. 
Coccygeus. 

Urethral  muscles.  b.  Accelerator  urinse.  c.  Erector  penis,  d . 
Transversus  perintei. 

The  probe  lies  beneath  the  central  point  of  the  perineum,  in  which 
the  rectal  and  urethral  muscles  are  united. 
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the  coccyx,  in  order  that  its  insertion  may  be  more  apparent. 

The  muscle  descends  from  the  inner  aspect  of  the  hip  bone, 
and  is  inserted  below  along  the  middle  line  from  the  coccyx 
to  the  central  point  of  the  perinaeum  : — The  most  posterior 
fibres  are  attached  to  the  side  of  the  coccyx  ; and  between 
that  bone  and  the  rectum  the  muscles  of  opposite  sides  are 
united  in  a median  tendinous  line.  The  middle  fibres  are 
blended  with  the  side  of  the  intestine  (rectum).  Whilst  the 
anterior  are  joined  with  the  fibres  of  the  opposite  muscle, 
in  front  of  the  rectum,  in  the  central  point  of  the  perinaeum. 

This  muscle  bounds  the  ischio-rectal  fossa  on  the  inner  side. 

Arteries. — The  inferior  haemorrhoidal  is  the  only  named 
branch  of  the  pudic  artery  that  is  now  dissected.  Some 
other  small  unnamed  branches  of  the  pudic  and  sciatic  are 
visible. 

The  inferior  haemorrhoidal  artery  arises  from  the  trunk  of  inferior 
the  pudic,  internal  to  the  ischial  tuberosity  ; it  sends  branches  ^ai 
inwards  across  the  ischio-rectal  fossa  to  the  skin,  and  the  ends  on 
sphincter  and  levator  ani  muscles.  On  the  rectum  this  [^its’mus-^ 
artery  anastomoses  with  the  upper  haemorrhoidal  branch,  and  eles. 
with  the  artery  of  the  opposite  side.  In  a well-injected 
body,  some  cutaneous  branches  may  be  seen  to  run  forwards 
to  the  anterior  part  of  the  perinaeum,  and  to  communicate 
with  the  superficial  perineeal  branch.  Veins  accompany  the  Branch  of 
artery.  vein‘ 

Other  small  muscular  branches  of  the  pudic  artery  cross  other  offsets 
the  front  of  the  ischio-rectal  fossa,  and  supply  the  anterior  of  Pudic- 
part  of  the  levator  ani  muscle. 

Branches  of  the  sciatic  artery  appear  on  the  inner  aspect  ifranchesof 
of  the  gluteus  maximus  at  the  back  of  the  fossa  ; some  end 
in  that  muscle,  and  others  are  continued  round  its  border  to 
the  surface. 

Herves. — The  branches  of  nerves  to  be  learned  in  this  Nerves, 
part  of  the  perinaeum  are,  the  inferior  haemorrhoidal  ; an 
offset  of  the  fourth  sacral  nerve  ; and  some  branches  of  the 
small  sciatic  nerve. 

The  inferior  haemorrhoidal  nerve  is  most  frequently  a Inferior 
branch  of  the  pudic,  though  it  may  have  a separate  origin  with' 
from  the  sacral  plexus.  Accompanying  the  artery  of  the  artery  of 
same  name  across  the  ischio-rectal  fossa,  it  reaches  the  margin  same  name~ 
of  the  anus,  where  it  terminates  in  offsets  to  the  integument  Termina_ 
and  the  sphincter  muscle.  Other  cutaneous  offsets  of  the  tion. 
nerve  turn  forwards  over  the  fossa,  and  communicate  with 
one  of  the  superficial  perinaeal  nerves,  and  with  the  inferior 
pudendal  (of  the  small  sciatic)  on  the  margin  of  the  thigh. 


into  coccyx, 
and  tendon 
in  front  of 
it; 


into  rectum* 
and  the 
centre  of  tha 
perinaeum. 


Arteries  of 
the  space. 


460 


DISSECTION  OF  THE  PERIMUM. 


Branch  of 
sacral  nerve 


supplies 
sphincter 
and  skin. 

Offsets  of 

small 

sciatic. 


Contents 


and  general 
position  of 
parts. 


Incisions  to 
raise  the 
skin. 


Blow  up 
superficial 
fascia,  and 
reflect  it. 


Define  par- 
tition be- 
tween thigh 
and  perineal 
space. 


The  hcemorrhoidal  branch  of  the  fourth  sacral  nerve  reaches 
the  ischio-rectal  fossa  by  piercing  the  fibres  of  the  coccy- 
geus,  or  by  passing  between  that  muscle  and  the  levator  ani. 
Appearing  in  the  posterior  part  of  the  fossa,  close  to  the 
coccyx,  the  nerve  ends  by  supplying  the  external  sphincter, 
and  the  integuments  behind  the  anus. 

One  or  two  cutaneous  branches  of  the  small  sciatic  nerve 
turn  round  the  lower  border  of  the  gluteus,  in  their  course 
to  the  teguments  on  its  surface. 


ANTERIOR  HALF  OF  THE  PERINiEAL  SPACE. 

In  the  anterior  part  of  the  perinaeal  space  the  tube  of  the 
urethra  is  lodged,  as  it  courses  from  the  interior  of  the  pelvis 
to  the  surface  of  the  body.  Placed  about  midway  between 
the  bones,  the  tube  is  supported  at  first  by  a fibrous  struc- 
ture named  the  triangular  ligament  of  the  urethra,  and 
afterwards  by  the  body  of  the  penis. 

Muscles  are  collected  around  it,  to  aid  in  the  expulsion  of 
the  urine  : some  of  these  are  superficial  to,  and  some  within 
the  triangular  ligament  mentioned  above. 

The  vessels  and  nerve  lie  along  the  outer  side,  as  in  the 
posterior  half,  and  send  inwards  offsets. 

Dissection. — To  raise  the  skin  from  the  anterior  part  of 
the  perinseum,  a transverse  cut  is  to  be  made  at  the  back 
of  the  scrotum,  and  continued  for  a short  distance  (two 
inches)  on  each  thigh.  A second  incision  along  the  middle 
line  will  allow  the  flaps  of  skin  to  be  reflected  outwards. 

After  the  removal  of  the  skin  the  superficial  fascia,  which 
covers  the  front  of  the  perinseal  space,  is  to  be  blown  up  by 
means  of  a tube  introduced  beneath  it  at  the  posterior  part. 
Each  side  is  to  be  inflated  to  demonstrate  one  partition 
along  the  middle  line,  and  another  partition  on  each  side 
between  the  perinseal  space  and  the  thigh  which  prevents 
the  air  passing  to  the  limb.  The  student  is  next  to  cut 
through  the  superficial  fascia  on  the  left  side  from  the  scrotum 
to  the  ischio-rectal  fossa  ; and  after  the  removal  of  some 
loose  and  fatty  tissue,  the  line  of  attachment  of  the  fascia 
to  the  bones  externally,  and  to  the  triangular  ligament 
posteriorly,  will  be  brought  into  view.  The  septum  along 
the  middle  line  should  be  also  defined. 

To  demonstrate  more  completely  the  attachment  of  the 
superficial  fascia  to  the  pubic  arch  between  the  perinseal 
space  and  the  thigh,  it  will  be  necessary  to  take  away  on  the 
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left  side  the  fat  from  the  fascia  lata  of  the  limb,  external  to 
the  line  of  bone  before  mentioned. 

In  the  fat  of  the  thigh  on  the  right  side  the  student  should  ^doslek 
seek  the  inferior  pudendal  nerve,  which  pierces  the  fascia  inferior 
lata  one  inch  anterior  to  the  tuber  ischii,  and  about  the  same  nerve!^ 
distance  from  the  margin  of  the  pubic  arch ; and  should  trace 
its  junction  in  the  fat  with  the  inferior  hsemorrhoidal  nerve. 

Afterwards  this  nerve  is  to  be  followed  forwards  to  where  it 
enters  beneath  the  superficial  fascia  in  the  middle  line. 

The  superficial  fascia  of  the  anterior  half  of  the  perinseum  Superficial 
is  continuous  with  that  of  the  adjoining  regions  ; and  its  fascia* 
depth,  and  the  quantity  of  fat  in  it,  will  vary  with  the  con-  Itsthick- 
dition  of  the  body.  It  resembles  the  superficial  fascia  of ness  vanes 
the  groin  and  upper  part  of  the  thigh,  in  being  separable 
into  two  strata  ; — 

One  a subcutaneous  fatty  layer,  continuous  with  that  in  It  ^as  two 
other  parts  of  the  body,  loses  its  fat  towards  the  scrotum,  layers, 
where  it  contains  involuntary  muscular  fibres. 

The  other  deeper,  but  more  membranous  layer,  is  of  Connections 
limited  extent,  and  is  connected  with  the  firm  subjacent  °aytr!P 
structures.  On  the  outer  side  it  is  fixed  to  the  pubic  arch  of 
the  hip  bone,  external  to  the  line  of  the  crus  penis  and  its 
muscle,  extending  as  low  as  the  ischial  tuberosity.  Posteriorly 
the  stratum  bends  down  to  join  the  triangular  ligament  of 
the  urethra.  But  in  front  it  is  unattached,  and  is  con- 
tinued to  the  scrotum  and  the  penis.  By  means  of  similar  ForrTs  a 

x ' u pou.cn,  open 

connections  on  both  sides,  a pouch  is  formed  over  the  ante-  in  front; 
rior  half  of  the  perinseal  space  underneath  the  superficial  this  divided 
fascia.  From  the  under  surface  of  this  layer  of  the  byasePtum* 
fascia  a septum  dips  downwards  in  the  middle  line,  and 
divides  posteriorly  the  subjacent  space  into  two  parts  ; but 
anteriorly  this  partition  is  less  perfect  or  dissappears. 

Air  blown  beneath  the  fascia  passes  only  forwards  to  the  Course  of 
scrotum  ; and  this  direction  is  given  to  it  by  the  connec-  effused 
tions  of  the  deep  layer  with  the  parts  around.  Should  urine  urine, 
be  effused  beneath  the  membranous  part  of  the  fascia,  the 
fluid  will  necessarily  be  directed  forwards,  like  the  air, 
through  the  scrotum  to  the  penis  and  the  front  of  the 
abdomen. 

Dissection. — The  superficial  vessels  and  nerves  are  to  be  Dissection  of 
traced  on  the  right  side  of  the  perinseum,  by  cutting  through  vessels  on 
the  superficial  fascia  in  the  same  manner  as  on  the  left  right  side, 
side. 

One  long  slender  artery  is  the  superficial  perinseal,  which 
gives  a transverse  branch  near  its  commencement : some- 
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times  this  artery  is  divided  into  two.  Two  superficial  peri- 
nseal nerves  are  to  be  found  with  the  artery  ; and  the  inferior 
pudendal  nerve  is  to  be  traced  forwards  to  the  scrotum. 
Communications  are  to  be  sought  between  these  nerves 
anteriorly,  and  between  one  of  the  perinseal  and  the  inferior 
hsemorrhoidal  posteriorly  ; and  all  the  nerves  are  to  be 
followed  backwards. 

Arteries. — The  arteries  beneath  the  fascia,  viz.  super- 
ficial and  transverse  perinseal,  are  branches  of  the  pudic,  and 
are  two  or  three  in  number. 

The  superficial  perinceal  branch  is  given  off  from  the  pudic 
artery  in  front  of  the  offset  to  the  rectum.  Perforating 
usually  the  base  of  the  triangular  ligament,  it  turns  forwards 
over  or  under  the  transverse  muscle,  and  beneath  the  super- 
ficial fascia,  to  the  back  of  the  scrotum,  where  it  ends  in 
flexuous  branches.  As  the  vessel  lies  beneath  the  fascia, 
internal  to  the  pubic  arch,  it  supplies  offsets  to  the  muscles 
beneath  : and  in  front  it  anastomoses  with  the  external  or 
superficial  pudic  branches  of  the  femoral  artery.  Some- 
times there  is  a second  superficial  perinseal  branch. 

Muscular  branches. — Near  the  origin  of  the  superficial 
perinseal,  some  other  offsets  pass  inwards  to  the  front  of 
the  levator  ani  (p.  459). 

The  transverse  artery  of  the  perinseum  arises  from  the 
preceding,  or  near  the  same  spot,  and  is  directed  transversely 
to  the  middle  of  the  perinseal  space,  where  it  is  distributed 
to  the  integuments  and  the  transverse  muscle.  It  anasto- 
moses with  the  one  of  the  opposite  side. 

Branches  of  veins  accompany  the  arteries,  and  open  into 
the  trunk  of  the  pudic  vein. 

Nerves. — There  are  three  long  cutaneous  nerves  of  the 
scrotum,  viz.  the  inferior  pudendal  from  the  small  sciatic, 
and  two  superficial  perinseal  branches  from  the  pudic 
nerve. 

The  superficial  perinceal  nerves , two  in  number,  are  named 
anterior  and  posterior  from  their  relative  position  at  their 
origin  : both  arise  from  the  perinseal  branch  of  the  pudic 
nerve. 

The  posterior  branch  appears  near  the  front  of  the  ischio- 
rectal fossa,  and  entering  beneath  the  superficial  fascia,  is 
continued  forwards  with  the  artery  of  the  same  name  to  the 
back  of  the  scrotum.  Whilst  in  the  fossa  the  nerve  gives 
inwards  an  offset  to  the  integuments  in  front  of  the  anus, 
and  this  communicates  with  the  inferior  hsemorrhoidal 
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The  anterior  branch,  appearing  farther  forwards  than  the  and  anterior 
other  in  the  fossa,  passes  either  tinder  or  over  the  transverse  anatomy 
muscle,  and  accompanies  the  posterior  branch  to  the  scrotum,  as  posterior; 
At  its  origin  muscular  offsets  are  furnished  to  the  levator 
ani  muscle. 

The  superficial  perinseal  branches  communicate  with  one  both  are 
another,  and  the  posterior  is  joined  by  the  inferior  pudendal  distributed 
nerve.  At  the  scrotum  they  are  distributed  by  long  to  scrotum 
slender  filaments,  which  reach  as  far  as  the  under  surface  an  penis‘ 
of  the  penis.  In  the  female  these  nerves  supply  the  labia 
pudendi. 

Other  muscular  branches  arise  from  the  pudic  nerve  at  the  Muscular 
same  spot  as  the  preceding  branch,  but  these  will  be  after-  "branches  ; 
wards  examined. 

The  inferior  pudendal  nerve  is  a branch  of  the  small  Inferior 
sciatic.  It  pierces  the  fascia  lata  about  one  inch  in  front  of  nerve^1 
the  ischial  tuberosity,  and  coursing  forwards  along  the  inner 
part  of  the  thigh,  enters  beneath  the  superficial  fascia  of  the 
perineum  ; finally,  it  passes  forwards  with  the  superficial 
perinseal  nerves,  and  ends  in  the  outer  and  fore  parts  of  the  ends  in 
scrotum.  A communication  takes  place  between  this  nerve  scrotum, 
and  the  posterior  of  the  two  superficial  perinseal  branches,  superficial 
In  the  female  the  inferior  pudendal  nerve  is  distributed  to  Perinseai. 
the  labium. 

In  the  fat  of  the  surface  of  the  thigh  some  other  offsets  of  Oftpei^offsets 
the  small  sciatic  nerve  may  be  observed.  sciatic. 

Dissection. — For  the  dissection  of  the  muscles,  the  super-  Dissection 
ficial  fascia,  as  well  as  the  vessels  and  nerves  that  have  been  0f  the 
examined,  must  be  taken  away  from  the  anterior  half  of  the  urei:lira  and 
perinseai  space.  Afterwards  a thin  subjacent  aponeurotic 
layer  is  to  be  removed  from  the  muscles.  Along  the  middle 
line  lies  the  accelerator  urinse  ; and  in  cleaning  it  the 
student  is  to  follow  two  fasciculi  of  fibres  which  are  pro- 
longed from  it,  one  in  front,  the  other  behind.  On  the 
outer  side  of  the  space  is  the  erector  penis.  And  behind, 
passing  horizontally  between  the  other  two,  is  the  transverse 
muscle. 

The  student  should  seek,  on  the  right  side,  the  branches  Of  nerves, 
of  nerves  to  the  muscles  : — to  the  erector  penis  there  is  a 
separate  branch  ; and  beneath  the  transversalis  is  the  offset 
that  supplies  the  other  two  muscles  and  the  urethra. 

Muscles. — Superficial  to  the  triangular  ligament  in  the  Three 
anterior  half  of  the  perinseai  space,  are  three  muscles,  viz.  Si^n^uiar61' 
the  erector  penis,  the  accelerator  urinse,  and  the  transver-  ligament, 
salis  perinsei.  Other  muscles  of  the  urethra  are  between  the 
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layers  of  the  triangular  ligament  and  will  be  subsequently 
seen. 

Central  point  of  the  perinceum  (fig.  70). — Between  the 
urethra  and  the  rectum  is  a white  fibrous  spot,  to  which 
this  term  has  been  applied.  It  occupies  the  middle  line, 
being,  as  the  name  expresses,  nearly  in  the  centre  of  the 
perinseum.  In  it  most  of  the  muscles  acting  on  the  rectum 
and  the  urethra  are  united  ; and  it  serves  as  a common  point 
of  support  to  the  space. 

The  erector  penis  (fig.  70,  c)  is  the  most  external  of  the 
three  muscles,  and  is  narrower  at  each  end  than  in  the 
middle.  It  covers  the  crus  penis,  and  its  fibres  arise  from 
the  inner  surface  of  the  ischial  tuberosity  farther  back  than 
the  attachment  of  that  part  of  the  penis,  and  from  the  bone 
on  each  side  of  the  crus.  Superiorly  the  muscle  ends  in  an 
aponeurosis,  and  is  inserted  into  the  inner  and  outer  surfaces 
of  the  crus  penis.  The  muscle  rests  on  the  root  of  the  penis 
and  the  bone. 

The  accelerator  urinje  (fig.  70,  b)  muscle  lies  on  the 
urethra  in  the  middle  line  of  the  perinseum.  The  muscles 
of  opposite  sides  unite  through  the  interposition  of  a 
median  tendon  ; and  each  is  attached  (its  origin)  to  the 
tendon  along  the  middle,  and  to  the  central  point  of  the 
perinseum.  The  fibres  are  directed  outwards,  curving 
around  the  convexity  of  the  urethra,  and  give  rise  to  a thin 
muscle  which  has  the  following  insertion : — The  most  pos- 
terior fibres  are  lost  on  the  anterior  surface  of  the  triangular 
ligament.  The  anterior  fibres,  which  are  the  longest  and 
best  marked,  turn  round  the  penis  to  be  inserted  on  its 
outer  aspect  anterior  to  the  erector ; and,  according  to 
Kobelt,^'  they  send  a tendinous  expansion  over  the  dorsal 
vessels  of  the  penis.  Whilst  the  middle  or  intervening  fibres 
turn  round  the  urethra,  passing  between  the  spongy  and 
cavernous  bodies  of  the  penis,  and  join  by  a tendon  the 
muscle  of  the  opposite  side.  The  accelerator  muscle  covers 
the  bulb  and  the  urethra  for  two  inches  in  front  of  the 
triangular  ligament.  If  the  muscle  be  cut  through  on  the 
right  side,  and  turned  off  the  urethra,  the  junction  with  its 
fellow  above  that  tube  will  be  apparent. 

Some  of  the  deeper  fibres  which  immediately  surround  the 
bulb,  have  been  described  as  a separate  stratum  by  Kobelt. 
These  are  separated  from  the  superficial  layer  by  a thin 

* Die  Mannlichen  nnd  Weiblichen  Wollust-Organe,  vonGr.  L.  Kobelt 
1844. 
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areolar  tissue,  and  join  the  corresponding  part  of  the  other 
side  by  a small  tendon  above  the  urethra.  The  name  com- 
pressor hemisplicerium  bulbi  has  been  proposed  for  it  by  that 
anatomist. 

The  transversalis  perin^i  (fig.  7 0,  /)  is  a small  thin 
muscle,  which  lies  across  the  perinseum  opposite  the  base  of 
the  triangular  ligament.  Arising  by  a tendon  from  the  inner 
surface  of  the  pubic  arch  near  the  ischial  tuberosity,  the 
fibres  run  inwards,  and  join  in  the  central  point  of  the 
perinseum  with  the  muscle  of  the  opposite  side,  and  with 
the  sphincter  ani  and  the  accelerator  urinse.  Behind  this 
muscle  the  superficial  fascia  bends  down  to  join  the  triangular 
ligament. 

Sometimes  there  is  a second  small  muscular  slip  anterior  to 
the  transversalis,  which  has  been  named  tranvcrsalis  alter  ; 
this  throws  itself  into  the  accelerator  muscle. 

Now  the  three  muscles  above  described  have  been  sepa- 
rated from  each  other  by  the  dissection,  they  may  be  seen  to 
enclose  a triangular  space,  of  which  the  accelerator  urinse 
forms  the  inner  boundary,  the  erector  penis  the  outer  side, 
and  the  transversalis  perinsei  muscle  the  base.  In  the  area 
of  this  interval  is  the  triangular  ligament  of  the  urethra,  with 
the  superficial  perinseal  vessels  and  nerves.  Into  the  poste- 
rior part  of  this  space  the  knife  is  entered  during  the 
deeper  incisions  in  the  operation  of  lithotomy  ; and  as  the 
instrument  is  carried  backwards  in  the  direction  of  the 
external  incision,  the  transverse  muscle  and  artery,  and 
probably  the  superficial  perinseal  vessels  and  nerves  will  be  cut. 

Dissection .■ — For  the  display  of  the  triangular  ligament, 
the  muscles  and  the  crus  penis  which  are  superficial  to  it, 
are  to  be  detached  in  the  following  way  : — On  the  left  side 
the  accelerator  urinse  is  to  be  removed  completely  from  the 
front  of  the  ligament,  and  the  erector  muscle  from  the  crus 
of  the  penis. 

The  same  steps  may  be  repeated  on  the  right  side  if  it  is 
thought  desirable  ; but  the  dissector  should  observe,  before 
cutting  away  the  muscles,  the  branches  of  the  nerve  to  them. 
One  nerve  is  also  to  be  traced  to  the  urethra. 

Next,  the  crus  penis  is  to  be  detached  from  the  bone  on 
the  left  side-;  but  this  must  be  done  with  care  so  as  not  to 
cut  the  triangular  ligament,  nor  to  injure  near  the  pubes  the 
terminal  parts  of  the  pudic  artery  and  nerve  to  the  penis. 

The  triangular  ligament  of  the  urethra  (perinseal  apo- 
neurosis)  occupies  the  anterior  part  of  the  pubic  arch,  and 
supports  the  urethral  canal.  The  ligament  is  of  a triangular 
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form,  with  its  base  below  ; and  it  is  about  one  inch  and  a 
half  in  depth.  On  the  sides  it  is  fixed  to  the  pubic  arch 
beneath  the  crura  penis.  Its  apex  is  connected  with  the 
symphysis  pubis.  Its  base  is  turned  towards  the  rectum, 
and  is  partly  attached  and  partly  free  : — In  the  middle  line 
it  is  connected  with  the  central  point  of  the  perinaeum, 
whilst  laterally  it  is  sloped  towards  the  bone,  so  that  it  is 
less  deep  at  the  centre  than  at  the  sides  : connected  with  the 
lower  border,  is  a thin  fascia  which  covers  the  surface  of  the 
levator  ani  muscle  in  the  ischio-rectal  fossa. 

Superficial  to  it  are  the  muscles  in  the  anterior  half  of 
the  perinaeal  space,  and  the  superficial  fascia  is  united  to  it 
near  the  lower  border.  Perforating  the  fore  part  of  the 
ligament  about  one  inch  below  the  symphysis  pubis  is  the 
canal  of  the  urethra  ; but  the  margin  of  the  opening  giving 
passage  to  the  tube  is  Wended  with  the  tissue  of  the  corpus 
spongiosum  urethrae.  About  midway  between  the  preceding 
opening  and  the  symphysis  pubis  is  the  aperture  for  the 
dorsal  vein  of  the  penis  ; and  external  to  it,  near  the  bone  on 
each  side,  the  terminal  parts  of  the  pudic  nerve  and  artery 
to  the  penis  perforate  the  ligament. 

The  triangular  ligament  is  composed  of  two  layers  of 
fibrous  membrane  (anterior  and  posterior)  which  are  united 
below,  and  protect  the  membranous  part  of  the  urethra. 
The  posterior  layer  is  derived  from  the  pelvic  fascia.  The 
anterior  is  a separate  structure,  and  consists  chiefly  of 
transverse  fibres,  but  it  is  so  thin  as  to  allow  the  vessels  and 
the  muscular  fibres  to  be  seen  through  it.  Between  the 
layers  of  the  ligament  are  the  membranous  part  of  the 
urethra,  with  its  muscles,  vessels  and  glands ; also  the 
bloodvessels  and  nerves  of  the  penis,  as  the  subsequent 
dissection  will  show. 

Dissection. — The  muscles  of  the  urethra  between  the  layers 
of  the  ligament  will  be  reached  by  cutting  through  with 
care,  on  the  left  side,  the  superficial  stratum  of  the  liga- 
ment near  its  attachment  to  the  bone,  and  raising  and 
turning  inwards  that  piece  of  membrane.  By  a little 
cautious  dissection,  and  the  removal  of  some  veins,  the 
following  objects  will  come  into  view  with  the  under- 
mentioned position  : — 

Farts  between  the  layers  of  the  ligament. — Near  the  base 
of  the  ligament  is  a narrow  transverse  muscle,  which  is 
directed  to  the  bulb  of  the  urethra.  Crossing  inwards  to 
the  urethra,  from  behind  the  pubic  arch,  is  the  fasciculus  of 
fibres  of  the  compressor  urethrae  muscle,  which  surrounds 
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the  membranous  part  of  the  urethra.  And  below  the 
urethra  are  the  glands  of  Cowper.  Beneath  the  bone  (pubic 
arch)  are  the  pudic  vessels  and  nerve,  the  former  giving  its 
branch  to  the  bulb  ; and  below  the  pubes  is  the  subpubic 
ligament.  Deeper  than  all,  the  student  will  be  able  to 
recognise  the  posterior  layer  of  the  ligament,  continuous 
with  the  pelvic  fascia,  which  separates  these  parts  from  the 
cavity  of  the  pelvis. 

Muscles. — The  muscles  between  the  layers  of  the  tri-  Muscles  of 
angular  ligament,  which  are  connected  with  the  membranous  urethia- 
part  of  the  urethra,  are  two  in  number,  viz.  a deep  trans- 
verse muscle,  and  a constrictor  of  the  urethral  passage. 

The  deep  transverse  muscle  of  the  perinseum  (elevator  Deep  trans- 
urethrae, Santorini)  is  a thin  flat  band,  on  a level  with  the  verse* 
base  of  the  triangular  ligament.  It  arises  externally  from  Origin, 
the  pubic  arch  of  the  innominate  bone,  and  is  directed 
inwards  below  the  tip  of  the  bulb  and  the  membranous  part 
of  the  urethra  to  the  middle  line,  where  it  joins  (sometimes  Termina- 
by  a tendon)  the  muscle  of  the  opposite  side,  and  is  inserted  tlon' 
into  the  central  point  of  the  perinaeum.  The  muscle  conceals 
Cowper’s  gland,  and  is  frequently  placed  over  the  artery  of 
the  bulb.  The  transverse  muscle  is  not  always  separate  from 
the  following. 

The  CONSTRICTOR  MUSCLE  (constrictor  isthmi  urethralis)  Constrictor 
encloses  the  membranous  part  of  the  urethra  (fig.  71).  It  passTge.^1 
consists  of  transverse  fibres,  both  above  and  below  the  urethral 
tube,  which  are  connected  on  each  side  to  the  pubic 
arch. 

The  muscle  arises  by  aponeurotic  fibres  from  the  pubic  Transverse 

arch  above  the  preceding,  but  this  attachment  is  not  evident  Part  arises 
1 o/  # irom  pubic 

unless  the  muscle  has  been  dissected  from  behind.  From  arch, 

this  origin  the  fibres  pass  inwards,  and  separate  near  the 
urethra  into  two  layers,  of  which  one  (Fig.  71,  7)  passes  and  ends  in 
over,  the  other  (8)  under  that  canal ; in  the  middle  line  middle  lme> 
they  unite,  sometimes  by  tendinous  bands,  with  the  like  parts 
of  the  muscle  of  the  opposite  side. 

It  may  be  described  as  a single  muscle  extending  across  over  and 
the  perinaeum  from  one  lateral  attachment  to  the  other,  and  urethra, 
enclosing  the  tube  of  the  urethra,  like  the  sphincter  ani 
encircles  the  rectum.* 

* Further  information  respecting  this  muscle  may  he  obtained  in  the 
Septemdecim  Tabulae  of  Santorini ; in  a Paper  by  Mr.  James  Wilson,  in 
the  first  volume  of  the  Med.  Chirur.  Transactions ; in  the  Work  of  Mr. 

Guthrie,  On  the  Anatomy  and  Diseases  of  the  Neck  of  the  Bladder  and 
Urethra ; and  in  the  Treatise  of  J.  Muller,  Ueber  die  Organischen 
Nerven  der  ereetilen  Mannlichen  Geschlechts-Organe,  &c. 
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Involuntary  circular  fibres  surround  the  urethra  from  the 
bulb  to  the  prostate  within  the  constrictor  muscle,  and  form 
a layer  about  -^th  of  an  inch  thick  ; they  are  not  fixed  to 
bone,  and  are  continuous  behind  with  the  circular  fibres  of 


Fig.  71.* 


the  prostate  and  bladder.  This  layer  is  described  com- 
monly as  part  of  the  constrictor,  but  its  fibres  are  not  trans- 
versely striated  as  in  that  muscle.  It  is  only  a portion  of 
the  large  involuntary  orbicular  muscle,  of  which  the  prostate 
is  part,  surrounding  the  beginning  of  the  urethra.fi 

The  glands  of  Oowper  will  be  found  by  cutting  through 
the  transverse  muscle.  They  are  situate  below  the  mem- 
branous part  of  the  urethra,  one  on  each  side  of  the  middle 
line,  and  close  behind  the  bulb. 

Each  gland  is  about  the  size  of  a pea,  and  is  made  up  of 
many  lobules  ; and  the  lobules  are  composed  of  small 
vesicles,  which  are  lined  by  flattened  epithelium.  Con- 
nected with  each  is  a minute  duct,  nearly  an  inch  in  length, 
which  perforates  obliquely  the  wall  of  the  urethra  (corpus 
sx3ongiosum),  and  opens  into  the  urethral  canal  about  half  an 

* The  symphysis  pubis  seen  from  behind  with  part  of  the  urinary 
bladder  and  the  tube  of  the  urethra  surrounded  by  the  constrictor 
muscle  (Santorini).  1.  Symphysis  pubis.  2.  Sawn  hip  bone.  3.  In- 
ternal obturator  muscle.  5.  The  triangular  part  of  the  bladder  seen 
from  within.  6.  Prostate  gland.  7.  Stratum  of  the  constrictor 
above  the  urethra.  8.  Stratum  below  the  urethra. 

fi  See  a Paper  on  the  Arrangement  of  the  Muscular  Fibres  of  the  Ure- 
thra, &c.,  in  vol.  xxxix.  1856,  of  the  Trans,  of  the  Med.  Chir.  Society. 
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inch  in  front  of  the  triangular  ligament.  Its  aperture  in 
the  ordinary  state  of  the  parts  does  not  admit  a bristle. 

In  the  wall  of  the  duct  are  unstriated  muscular  fibres  ; and 
the  interior  is  lined  by  a columnar  epithelium.  The  secre- 
tion of  the  duct  is  “ ordinary  mucus.  ” — (Kolliker.) 

These  bodies  are  sometimes  so  small  as  to  escape  detection,  They  vary 
and  they  appear  to  decrease  in  size  with  advancing  age.  m size* 

Dissection. — The  student  may  complete  the  examination  Dissection 
of  the  perinseum  by  tracing  out  the  pudic  vessels  and  nerve,  vesSs^and0 
and  their  remaining  branches.  From  the  point  of  its  divi-  nerve, 
sion  into  two  branches  (dorsal  branch  of  the  penis,  and 
branch  of  the  corpus  cavernosum)  beneath  the  crus,  the 
artery  is  to  be  followed  backwards,  along  the  outer  wall 
of  the  right  ischio-rectal  fossa.  The  pudic  nerve  will  be 
exposed  at  the  same  time,  and  should  any  of  the  branches 
be  cut  away,  the  corresponding  ones  may  be  sought  on  the 
opposite  side. 

The  pudic  artery  is  a branch  of  the  internal  iliac.  It  Pudic 
enters  the  perinseal  space  through  the  small  sacro-ischiatic  arteiy 
notch  ; and  distributing  offsets  to  the  perinseum,  it  ends  in 
the  genital  organs.  Entering  the  posterior  part  of  the  ischio-  courses 
rectal  fossa,  the  artery  extends  forwards  along  the  outer  publC 
wall  about  one  inch  and  a half  above  the  ischial  tuberosity, 
and  is  contained  in  an  aponeurotic  canal  which  attaches  it 
to  the  fascia  covering  the  obturator  muscle ; but  towards  the 
base  of  the  triangular  ligament  the  vessel  is  placed  much 
nearer  the  margin  of  the  pubic  arch.  It  then  ascends 
between  the  layers  of  the  triangular  ligament  and  along  the 
pubic  arch  nearly  to  the  subpubic  ligament,  where  it  and  ends  on 
perforates  the  superficial  part  of  the  triangular  ligament, 
and  divides  into  the  arteries  of  the  body  and  dorsum  of 
the  penis. 

The  branches  of  the  vessel  in  the  perinseal  space  are  nume-  Branches 
rous.  The  superficial  offsets,  viz.  inferior  hsemorrhoidal,  ^ot  yet  seen 
transverse  perinseal,  and  superficial  perinseal,  have  been 
examined  (p.  462)  ; the  remaining,  for  the  supply  of  the 
penis  and  the  urethra,  are  subjoined  : — 

a.  The  artery  of  the  bulb  of  the  urethra  is  a branch  of  Artery  of 
considerable  size,  and  arises  near  the  base  of  the  triangular  triangular6 
ligament.  Passing  almost  transversely  inwards  between  the  ligament, 
layers  of  the  ligament,  and  about  half  an  inch  from  its  base, 
the  artery  reaches  the  bulb  of  the  urethra,  and  enters  the 
spongy  structure.  ISTear  the  urethra  it  furnishes  a small 
branch  to  Cowper’s  gland. 

The  distance  of  this  branch  from  the  base  of  the  ligament  Its  situation 

varies. 
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will  be  influenced  by  its  origin  nearer  the  front  or  back  of 
the  perinseal  space.  If  the  vessel  arises  farther  behind  than 
usual,  it  may  be  altogether  below  the  base  of  the  ligament, 
and  cross  the  front  of  the  ischio-rectal  fossa ; but  if  it  arises 
more  anteriorly,  as  when  it  comes  from  an  accessory  pudic 
branch  (see  below),  its  position  will  be  higher  than  the  level 
of  the  bulb.  In  the  case  first  mentioned,  it  would  be  liable 
to  be  cut  across,  whilst  in  the  last  it  would  be  altogether 
out  of  the  way  of  the  knife.  From  the  size  of  the  vessel 
its  position  is  important  in  the  operation  of  lithotomy. 

b.  The  artery  of  the  cavernous  structure  of  the  penis  (art. 
corporis  cavernosi)  is  one  of  the  terminal  branches  of  the 
pudic.  At  first  this  small  vessel  lies  betwen  the  crus  penis 
and  the  bone,  but  it  soon  enters  the  cavernous  structure, 
and  ramifies  in  it. 

c.  The  dorsal  artery  of  the  penis  is  in  direction  and  size 
the  continuation  of  the  pudic  ; it  runs  upwards  like  the 
preceding  between  the  crus  and  the  bone,  and  reaches  the 
dorsum  of  the  penis  by  passing  through  the  suspensory 
ligament.  Its  distribution  with  the  accompanying  nerve  is 
noticed  at  page  481.  It  is  much  smaller  in  the  female  than 
in  the  male. 

Accessory  pudic  artery. — In  some  cases  the  pudic  artery  is 
not  large  enough  to  supply  all  the  branches  above  described  to 
the  penis  and  the  urethra.  One  or  more  offsets  will  be  then 
contributed  by  an  accessory  vessel,  which  leaves  the  pelvis 
in  front  by  piercing  the  triangular  ligament.  The  source  of 
this  accessory  artery  is  the  internal  iliac. 

The  pudic  vein  has  the  same  connections  as  the  artery ; 
it  has  also  similar  branches,  except  that  the  dorsal  vein  of 
the  penis  does  not  join  it. 

The  pudic  nerve  is  derived  from  the  sacral  plexus,  and 
distributing  offsets  with  the  branches  of  the  pudic  artery, 
ends  in  the  penis.  Accompanying  the  bloodvessels,  the 
nerve  enters  the  posterior  part  of  the  ischio-rectal  fossa,  and 
supplies  there  the  inferior  hsemorrhoidal  (p.  459),  and  a 
large  perinseal  branch.  Much  diminished  in  size,  it  con- 
tinues with  the  artery  without  branching,  pierces  the 
triangular  ligament  of  the  urethra  near  the  pubes,  and  is 
continued  onwards  to  the  dorsum  of  the  penis  with  the 
dorsal  branch  of  the  pudic  artery ; its  termination  is 
described  at  page  482.  The  following  are  its  offsets  : — 

a . The  perinoeal  branch  is  distributed  to  the  perinseum. 
It  supplies  first  the  superficial  perinseal  nerves,  which  have 
been  already  seen  (p.  462),  and  extends  forwards  below  the 
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pudic  artery,  nearly  to  the  base  of  the  triangular  ligament,  encUir^tiie 
where  it  ends  in  offsets  to  the  muscles,  and  to  the  bulb  of 
the  urethra. 

b.  Muscular  branches. — One  turns  outwards  to  enter  the  Muscular 
under  surface  of  the  erector  penis  ; others  pass  beneath  the  0 se  s‘ 
transversalis,  supplying  it  and  the  accelerator  urinse  ; and 

one  or  two  other  slender  filaments  pierce  the  triangular 
ligament,  and  supply  the  muscles  beneath  it. 

c.  The  nerve  of  the  bulb  is  a long  slender  branch  which  Nerve  of  the 
‘supplies,  like  the  artery,  the  spongy  structure  investing  the  bulb- 
canal  of  the  urethra.  Some  of  its  filaments  reach  some  way 

on  the  surface  before  entering  the  corpus  spongiosum  urethrae. 

Parts  cut  in  the  lateral  operation  of  lithotomy.  — In  making  Superficial 
the  external  incision  the  knife  is  entered  in  the  middle  line  nthotomy)11 
of  the  perinaeum,  one  inch  in  front  of  the  anus,  and  is 
drawn  backwards  on  the  left  side  to  midway  between  the 
ischial  tuberosity  and  the  anus.  The  skin  and  the  superficial 
fascia,  and  the  inferior  haemorrhoidal  vessels  and  nerve  lying 
across  the  ischio-rectal  fossa  would  be  cut  in  the  first  step  of 
the  operation  ; and  the  transverse  perinaeal  muscle  and 
artery,  and,  possibly,  the  superficial  perinaeal  vessels  and 
nerves  may  be  divided  at  the  same  time. 

In  the  subsequent  attempt  to  reach  the  staff,  when  the  ^ergx^ilJg 
knife  is  introduced  into  the  anterior  part  of  the  wound,  the 
lower  part  of  the  triangular  ligament,  the  deep  transverse 
urethral  muscle,  and  the  fore  part  of  the  levator  ani  will  be 
divided  ; and  when  the  knife  is  placed  within  the  groove  of 
the  staff,  the  membranous  part  of  the  urethra  will  be  cut, 
with  the  muscular  fibre  about  it. 

Lastly,  as  the  knife  is  pushed  along  the  staff  into  the  and  in  run- 
bladder,  it  incises  in  its  progress  the  membranous  division  along  staff, 
of  the  urethra,  and  part  of  the  prostate  with  the  large  veins 
around  it. 

Parts  to  be  avoided. — In  the  first  incisions  in  the  ischio-  parts  to  be 
rectal  fossa,  the  rectum  may  be  cut  if  the  knife  is  turned  av0lded  are 
inwards  across  the  intestine,  instead  of  being  kept  parallel 
with  it,  and  if  the  gut  is  not  kept  out  of  the  way  with  the 
fore  finger  of  the  left  hand.  The  pudic  vessels  on  the  outer 
wall  of  the  ischio-rectal  fossa  may  be  wounded  near  the 
anterior  part  of  the  hollow,  where  they  approach  the  margin 
of  the  triangular  ligament ; but,  posteriorly,  they  are  very 
securely  lodged  inside  the  projection  of  the  tuber  ischii. 

Whilst  making  the  deeper  incisions  to  reach  the  staff,  the  Artery nd  ltS 
bulb  and  its  artery  lie  immediately  in  front  of  the  knife, 
and  will  be  wounded  if  the  incisions  are  made  too  far 
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forwards  ; but  the  artery  must  necessarily  be  cut,  when  it 
arises  farther  back  than  usual,  and  crosses  the  front  of  the 
ischio-rectal  fossa  in  its  course  to  the  bulb  of  the  urethra, 
ejaculatory  in  dividing  the  prostate  gland  the  edge  of  the  knife  is  to 
* be  turned  outwards  and  downwards,  in  the  direction  of  a 
line  from  the  urethra  through  the  left  lateral  lobe  of  that 
body,  and  so  as  not  to  injure  the  ejaculatory  duct  below. 
£heSUrostate  uPPer  Par^  the  prostate  and  its  fibrous  capsule  are 
glandr.°S"ate  not  to  be  cut  through,  otherwise  the  vessels  on  the  exterior 
may  be  divided,  and  the  urine  may  be  effused  beneath  the 
peritoneum. 

Directions.  Directions. — When  the  dissection  of  the  perinseum  is 

completed,  the  flaps  of  skin  are  to  be  fastened  together  after 
some  preservative  fluid  has  been  used,  and  the  limbs  are  to 
be  put  down  into  the  position  required  for  the  examination 
of  the  abdomen. 
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Section  II. 

PERXNJEUM  OF  THE  FEMALE. 

The  perinteum  in  the  female  differs  from  that  in  the  male 
more  in  the  external  form  than  the  internal  anatomy  ; but 
it  has  special  parts  distinguishing  it,  viz.  the  aperture  of 
the  vagina  surrounded  by  its  sphincter,  and  the  aperture  of 
the  vulva  with  the  labia. 

Surface-marlting. — On  the  surface  of  the  perinseal  space 
in  the  middle  line,  there  are  the  two  apertures  of  the  anus 
and  vulva,  which  are  separated  from  one  another  by  an  in- 
terval of  about  an  inch.  The  anus  is  situate  relatively 
rather  farther  back  than  in  the  male.  And  the  vulva  is  in 
the  situation  of  the  scrotum  of  the  other  sex,  with  the  labia 
majora  on  the  sides.  Within  the  vulva  at  the  upper  part, 
is  the  clitoris,  with  two  small  membranous  folds,  labia 
minora,  extending  downwards  from  it.  Below  the  clitoris 
is  the  small  aperture  of  the  urethra  ; and  still  lower  down 
is  the  vagina,  whose  opening  is  sometimes  partly  closed  by  a 
thin  piece  of  membrane,  the  hymen. 

Deep  boundaries. — The  deep  boundaries  of  the  perinseum 
are  alike  in  both  sexes  ; but  in  the  female  the  outlet  of  the 
pelvis,  corresponding  with  the  perinseum,  is  larger  than  in 
the  male. 

Dissection.~The  steps  of  the  dissection  are  much  the 
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same  in  both  sexes,  and  the  same  description  will  serve, 
generally,  for  the  perinseum  of  both  the  male  and  the 
female. 

First,  the  dissection  of  the  ischio-rectal  fossa  is  to  be  made  ; Take  first 
and  afterwards  the  muscles,  vessels,  and  nerves  of  the  pos-  ^g^orectal 
terior  half  of  the  perinseal  space  are  to  be  examined.  (See 
description  of  the  male  perinseum,  p.  455.) 

Next  the  skin  is  to  be  taken  from  the  anterior  half  of  the  Then  ex- 
perinseal  space,  as  in  the  male  ; and  the  transverse  incision  rior^affof 
in  front  is  to  be  made  at  the  anterior  part  of  the  vulva,  perinseum. 
The  attachments  of  the  superficial  fascia  are  then  to  be 
looked  to,  and  the  cutaneous  vessels  and  nerves  are  to  be 
traced  beneath  it  (p.  460). 

Superficial  fascia. — The  description  of  this  fascia  in  the  Superficial 
male  will  serve  for  the  like  part  in  the  female  with  these  fascia' 
modifications  ; that  in  the  female  it  is  less  perfect  and  of 
less  extent,  in  consequence  of  the  aperture  of  the  vulva  ; 
and  that  it  is  continued  forwards  through  the  labia  majora 
(the  representative  of  the  scrotum)  to  the  inguinal  region. 

Dissection. — The  labia  and  the  superficial  fascia  are  to  be  ^/®keCtl0n 
removed,  to  follow  the  sphincter  muscle  around  the  opening  muscles, 
of  the  vagina.  The  two  other  muscles  that  are  exposed  at 
the  same  time  (transversalis  perinsei  and  erector  clitoridis) 
resemble  those  in  the  male. 

The  sphincter  vaginje  is  an  orbicular  muscle  around  the  Sphincter 
orifice  of  the  vagina,  and  corresponds  with  the  ejaculator  vaglua3, 
urinse  in  the  male.  Posteriorly  it  is  attached  to  the  central  Origin, 
point  of  the  perinseum,  where  it  mixes  with  the  sphincter 
ani  and  transversalis  muscles  ; and  its  fibres  are  directed 
forwards  on  each  side  of  the  vagina,  to  be  inserted  into  the  Insertion, 
body  of  the  clitoris. 

The  erector  clttoridis  resembles  the  erector  of  the  penis  Erector 
in  the  male,  though  it  is  much  smaller. 

The  transversalis  is  similar  to  the  muscle  of  the  same  ^ansver- 
name  in  the  male.  The  one  description  will  suffice  for  it  in  " 
both  sexes  (p.  465).' 

Dissection. — To  see  the  triangular  ligament  of  the  urethra,  To  expose 
the  erector  and  the  crus  clitoridis  are  to  be  detached  from  Hgamer!t.r 
the  bone,  and  the  outer  fibres  of  the  sphincter  vagin ie  are 
to  be  removed. 

The  triangular  ligament  transmits  the  urethra,  but  is  not  Tria^gukr 
quite  so  strongly  marked  as  in  the  male  ; its  extent  is 
partly  interrupted  behind  by  the  large  aperture  of  the 
vagina. 

Dissection. — By  cutting  through  the  superficial  layer  of  To  see 
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the  ligament  in  the  same  way  as  in  the  male,  the  deep 
muscles,  with  the  pudic  vessels  and  nerve,  and  their  branches, 
will  be  arrived  at.  Afterwards  the  trunks  of  the  vessels, 
and  the  pudic  nerve,  are  to  be  traced  backwards. 

The  deep  transverse  muscle  (depressor  urethrse,  San- 
torini) has  the  same  origin  externally  as  in  the  male,  and  it 
meets  its  fellow  at  the  middle  line,  like  the  muscle  answer- 
ing to  it  in  the  other  sex.  Santorini  described  the  muscle 
as  passing  over,  instead  of  below  the  urethra  ; hence  the 
name  given  to  it  by  its  discoverer. 

The  constrictor  muscle  of  the  urethra  resembles  that  of 
the  male  in  its  origin  from  the  pubes,  and  its  disposition 
around  the  urethra.  Within  it  is  also  a circular  layer  of 
involuntary  fibres,  as  in  the  other  sex. 

The  description  of  the  pudic  artery  (p.  469)  will  serve 
for  both  sexes,  except  that  the  branch  in  the  female,  which 
is  the  representative  of  the  artery  of  the  bulb  in  the  male,  is 
furnished  to  the  vagina.  The  terminal  branches  are  much 
smaller  in  the  female. 

The  pudic  nerve  has  the  same  peculiarity  as  the  artery 
with  respect  to  the  branch  to  the  vagina,  and  the  smaller 
size  of  the  terminal  part  of  the  nerve  on  the  clitoris. 


CHAPTER  VIII. 

DISSECTION  OF  THE  ABDOMEN. 


Section  I. 

WALL  OF  THE  ABDOMEN. 

The  dissector  may  be  reminded  that  the  perinseum  is 
allotted  to  him  with  the  abdomen.  And  he  is  to  keep  in 
mind  that  he  has  not  only  to  examine  that  region,  but  to 
proceed  as  far  in  the  description  of  the  abdomen  as  the  end 
of  Section  III.  before  the  body  is  turned  for  the  dissection 
of  the  back. 

Position. — The  body  will  be  sufficiently  raised  by  the 
blocks  placed  beneath  the  thorax  and  head  according  to  the 
directions  given  in  the  dissection  of  the  upper  limbs  and 
neck,  but  the  dissector  should  see  that  the  chest  is  higher 
than  the  pelvis.  After  the  abdomen  has  been  inflated  by 
an  aperture  through  the  umbilicus,  let  the  markings  on  the 
surface  be  first  attended  to. 

Surface-marking. — On  its  anterior  aspect  the  abdomen  is 
for  the  most  part  convex,  especially  in  fat  bodies  ; whilst 
on  the  sides,  between  the  ribs  and  the  crista  ilii,  the  surface 
is  somewhat  depressed.  Along  the  middle  line  is  a slight 
groove  over  the  linea  alba,  which  presents  about  its  centre 
the  excavation  of  the  umbilicus.  Interiorly  the  groove 
ceases  a little  above  .the  pelvis  in  the  prominence  of  the 
pubes  ; and  superiorly  it  subsides  below  the  ensiform  carti- 
lage in  a hollow  named  the  epigastric  fossa.  On  each  side 
of  the  middle  line  is  the  projection  of  the  rectus  muscle, 
and  this  is  intersected  in  young  and  well-formed  bodies  by 
two  or  three  transverse  depressions. 

Underneath  the  eminence  of  the  pubes  the  student  will 
be  able  to  recognise  with  his  finger  the  symphysis  pubis,  and 
to  trace  outwards  from  it  the  contiguous  pubic  crest  of  bone 
which  leads  to  the  pubic  spinous  process.  If  the  finger  is 
carried  still  outwards  to  the  crest  of  the  innominate  bone, 
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it  will  detect  the  firm  band  of  Poupart’s  ligament,  and  some- 
times a few  inguinal  glands. 

Pather  above  and  to  the  outside  of  the  pubes,  the  opening 
of  the  external  abdominal  ring  may  be  felt,  and  the  pro- 
minence of  the  spermatic  cord  descending  through  it  to  the 
testicle  may  be  perceived.  The  internal  abdominal  ring  is 
still  to  the  outer  side,  though  it  cannot  be  recognised  usually 
on  the  surface  by  the  finger  ; but  its  position  may  be  ascer- 
tained by  taking  a point  midway  between  the  symphysis 
pubis  and  the  crest  of  the  innominate  bone,  and  a little 
above  Poupart’s  ligament. 

Attached  to  the  front  of  the  symphysis  pubis  in  the  male 
are  the  penis  and  the  scrotum. 

Dissection. — The  requisite  incisions  for  raising  the  skin 
from  the  sides  and  front  of  the  belly  are  the  following  : — 
One  cut  is  to  extend  outwards  over  the  side  of  the  chest 
from  the  ensiform  cartilage  to  about  midway  between  the 
sternum  and  the  spine,  if  this  has  not  been  made  already  by 
the  dissector  of  the  upper  limb.  A second  incision  is  to  be 
begun  in  the  middle  line  midway  between  the  umbilicus  and 
the  pubes,  and  to  be  carried  outwards  to  the  iliac  crest,  and 
along  the  crest  till  it  ends  opposite  the  first  cut  ; lastly,  the 
hinder  extremities  of  the  two  incisions  are  to  be  connected 
along  the  side  of  the  chest  and  the  belly.  The  piece  of 
skin  thus  marked  out  is  to  be  raised  towards  the  middle  line, 
and  the  cutaneous  vessels  and  nerves  are  to  be  sought  in 
the  fat  at  the  side  and  middle  line  of  the  abdomen. 

Along  the  side  of  the  abdomen  are  the  lateral  cutaneous  J 
nerves,  five  or  six  in  number,  which  will  be  found  in  a line 
with  the  corresponding  nerves  of  the  thorax  ; offsets  are  to 
be  traced  forwards  and  backwards  with  small  cutaneous 
arteries.  On  the  iliac  crest,  near  the  front,  is  a large  branch 
from  the  last  dorsal  nerve  ; and  still  farther  back  on  the 
crest,  is  a smaller  cutaneous  branch  of  the  ilio-hypogastric 
nerve. 

Near  the  middle  line  the  small  anterior  cutaneous  nerves 
will  be  recognised  ; these  are  uncertain  in  number  and  size, 
and  are  to  be  followed  outwards  in  the  integuments. 

The  piece  of  skin  covering  the  lower  part  of  the  abdomen 
or  the  groin  is  next  to  be  thrown  downwards,  on  both  sides, 
by  means  of  an  incision  along  the  middle  line  to  the  root  of 
the  penis.  After  its  reflection  the  cutaneous  vessels  and 
nerves  are  to  be  dissected  on  the  right  side,  and  the  su23er-  I 
ficial  fascia  on  the  left. 

To  make  the  necessary  dissection  on  the  right  side,  all  the  I 
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fascia  superficial  to  the  vessels  is  to  be  raised  in  the  same 
manner  as  the  piece  of  skin.  The  vessels  which  will  then 
appear  are  the  superficial  pudic  on  the  inside,  the  superficial 
epigastric  in  the  centre,  and  an  offset  of  the  superficial  cir- 
cumflex iliac  artery  on  the  outside.  Some  inguinal  glands 
are  seen  along  the  line  of  the  reflected  fascia.  Two  cuta- 
neous nerves  are  to  be  sought  : — one,  the  ilio-inguinal, 
comes  through  the  abdominal  ring,  and  descends  to  the 
thigh  ; the  other,  ilio-hypogastric,  appears  in  the  superficial 
fascia  above,  and  rather  outside  the  abdominal  ring. 

In  the  dissection  of  the  fascia  on  the  left  side  two  strata 
or  layers  are  to  be  made  out,  one  over  and  one  beneath  the 
vessels.  The  layer  that  is  superficial  to  the  vessels  is  to  be 
reflected  by  means  of  a transverse  cut  from  the  front  of  the 
iliac  crest  to  the  middle  line,  not  much  above  Poupart’s 
ligament  ; and  by  a vertical  one  along  the  middle  line  to 
the  pubes.  The  subjacent  vessels  mark  the  depth  of  this 
layer  ; and  when  these  are  reached,  a flap  of  the  fascia  like 
that  of  the  skin,  is  to  be  thrown  towards  the  thigh.  To 
define  the  thinner  under  stratum,  cut  it  across  in  the  same 
manner  as  the  other  layer,  and  then  detach  it  with  the 
vessels  on  it  from  the  tendon  of  the  external  oblique  muscle. 
This  stratum,  like  the  preceding,  is  to  be  traced  around  the 
cord  to  the  scrotum  ; and  as  the  student  follows  it  down- 
wards, he  will  find  it  connected  with  Poupart’s  ligament, 
and  inseparably  joined  with  the  fascia  lata  close  below  that 
structure. 

The  superficial  fascia , or  the  subcutaneous  fatty  layer,  lies 
between  the  skin  and  the  special  fascia  investing  the  muscles, 
and  is  indivisible  over  the  greater  part  of  the  abdomen  ; 
but  in  the  groin  it  is  divided  into  a subcutaneous  and  a 
deeper  layer  by  the  vessels  and  the  glands. 

The  subcutaneous  layer  contains  fat,  and  varies  therefore 
in  appearance  and  thickness  in  different  bodies  ; for  it  is 
sometimes  divisible  into  strata,  whilst  at  others  it  is  very 
thin  and  somewhat  membranous  near  the  thigh.  This  layer 
is  continuous  with  the  cutaneous  fatty  covering  of  the  thigh, 
and  with  that  of  the  rest  of  the  abdomen  ; and  when  traced 
to  the  limb,  it  is  found  to  be  separated  from  Poupart’s  liga- 
ment beneath  by  the  superficial  vessels  and  glands.  Internally 
it  is  continued  to  the  penis  and  the  scrotum,  where  it  changes 
its  adipose  tissue  for  involuntary  muscular  fibre  ; and  after 
investing  the  testicle,  the  layer  is  prolonged  to  the  super- 
ficial fascia  of  the  perinseum. 

The  deeper  layer  of  the  superficial  fascia  (aponeurosis  of 
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the  fascia  lata,  Scarpa)  is  thinner  and  more  membranous 
than  the  other,  and  is  closely  united  to  the  tendon  of  the 
external  oblique  by  fibrous  bands,  especially  towards  the 
linea  alba.  Like  the  subcutaneous  part  of  the  fascia,  this 
layer  is  continued  upwards  on  the  abdomen,  and  inwards  to 
the  penis  and  the  scrotum  : in  this  last  part  it  becomes  very 
thin,  and,  having  passed  through  the  scrotum,  reaches  the 
perinseum,  where  it  has  attachments  to  the  subjacent  parts 
as  before  specified  (p.  461).  Towards  the  top  of  the  limb 
it  extends  only  a very  short  distance,  and  ends  a little  below 
Poupart’s  ligament  by  joining  the  fascia  lata  across  the  front 
of  the  thigh  ; as  it  passes  over  the  ligament  it  is  closely 
joined  to  that  band  by  a thin  membrane. 

Should  urine  be  effused  from  rupture  of  the  urethra,  it 
will  be  directed  through  the  scrotum,  by  reason  of  the  attach- 
ments of  the  superficial  fascia  in  the  perinseum,  and  upwards 
along  the  spermatic  cord  to  the  abdomen.  From  the  dis- 
position of  the  deeper  layer  across  the  thigh,  it  is  evident 
that  the  fluid  cannot  pass  down  the  limb,  though  its  progress 
over  the  front  of  the  abdomen  is  uninterrupted. 

In  the  female  the  superficial  fascia  of  the  groin  is  separ- 
able into  two  layers,  and  the  disposition  of  each  is  nearly 
the  same  as  in  the  male  ; but  the  part  that  is  continued  to 
the  scrotum  in  the  one  sex,  enters  the  labium  in  the  other 
in  its  course  to  the  perinseum.  In  the  female  the  round 
ligament  of  the  uterus  is  lost  in  the  superficial  fascia  of  the 
groin. 

Cutaneous  Nerves. — The  nerves  in  the  superficial  fascia 
are  derived  chiefly  from  the  trunks  of  the  lower  intercostal 
nerves  ; thus  the  lateral  cutaneous  branches  along  the  side  of 
the  belly  are  offsets  from  five  or  six  of  those  nerves,  whilst 
the  anterior  cutaneous  branches  along  the  front  are  the 
terminal  parts  of  the  same  trunks.  Two  other  cutaneous 
offsets  from  the  lumbar  plexus,  viz.,  the  ilio-hypogastric  and 
ilio-inguinal,  appear  at  the  lower  part  of  the  abdomen. 

The  lateral  cutaneous  nerves  of  the  abdomen  emerge 
between  the  digit ations  of  the  external  oblique  muscle,  in  a 
line  with  the  same  set  of  nerves  on  the  thorax  ; and  the 
lowest  are  the  most  posterior.  As  soon  as  they  appear  on 
the  surface  they  divide,  with  the  exception  of  the  last,  into 
an  anterior  and  a posterior  branch. 

a.  The  posterior  branches  are  small  in  size,  and  are  directed 
backwards  to  the  integuments  over  the  latissimus  dorsi 
muscle. 

b.  The  anterior  branches  run  forwards  in  the  superficial 
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fascia  nearly  to  the  edge  of  the  rectus  muscle,  and  supply  an*eri£r 
the  integuments  on  the  side  of  the  belly  ; they  furnish 
offsets  to  the  digitations  of  the  external  oblique  muscle. 

The  lateral  cutaneous  branch  of  the  last  dorsal  nerve  is  Last  dorsal 
larger  than  the  rest,  and  does  not  divide  like  the  others.  nerve* 

After  piercing  the  fibres  of  the  external  oblique  muscle,  it  is 
directed  over  the  iliac  crest  to  the  surface  of  the  gluteal 
region. 

The  anterior  cutaneous  nerves  of  the  abdomen  reach  the  Anterior 
surface  by  piercing  the  sheath  of  the  rectus  : in  the  integu-  nerves°ofS 
ments  they  bend  outwards  towards  the  lateral  cutaneous  intercostal, 
nerves.  The  number,  and  the  place  of  exit  of  these  small 
nerves  from  the  abdominal  wall,  are  very  uncertain. 

The  ilio-hypogastric  nerve  is  distributed  on  the  surface  by  iiio-hypo- 
two  pieces  : one  lies  over  the  crista  ilii  (iliac  branch),  the  fumbar°f 
other  ramifies  on  the  lower  part  of  the  abdomen  (hypogastric  plexus, 
branch). 

a.  The  iliac  branch  is  close  to  the  crest  of  the  hip  bone  Iliacbranch. 
behind  the  last  dorsal  nerve,  and  enters  the  integuments  of 

the  gluteal  region  : its  size  and  its  position  on  the  bone  are 
dependent  upon  the  development  and  the  situation  of  the 
offset  of  the  last  dorsal  nerve. 

b.  The  hypogastric  branch  pierces  the  aponeurosis  of  the  Hypogastric 
external  oblique  muscle  above  the  external  abdominal  ring,  branch* 
and  is  distributed,  as  the  name  expresses,  to  the  integuments 

of  the  lower  part  of  the  abdominal  parietes. 

The  ilio-inguinal  nerve  becomes  cutaneous  through  the  ilio  inguinal 
external  abdominal  ring,  and  having  perforated  the  deeper  ^®erJ®sof  the 
layer  of  the  superficial  fascia,  descends  to  the  integuments  of 
the  scrotum  and  upper  and  inner  part  of  the  thigh. 

Cutaneous  Vessels. — Some  cutaneous  vessels  are  found  Vessels  from 
with  both  sets  of  nerves  on  the  abdomen  : — with  the  lateral two  sources* 
cutaneous  nerves  are  branches  from  the  intercostal  arteries, 
and  with  the  anterior  cutaneous  are  offsets  from  the  internal 
mammary  and  epigastric  vessels.  In  the  groin  are  three 
small  superficial  branches  of  the  femoral  artery,  viz.,  pudic, 
epigastric,  and  circumflex  iliac. 

The  lateral  cutaneous  arteries  have  the  same  distribution  Both  lateral 
as  the  nerves  they  accompany.  The  anterior  or  chief 
offsets  are  directed  towards  the  front  of  the  abdomen,  and 
end  about  the  outer  edge  of  the  rectus  muscle. 

The  anterior  cutaneous  vessels  are  irregular  in  number  and  and  anterior 
in  position,  like  the  nerves.  After  piercing  the  sheath  of  cutaneous, 
the  rectus,  they  run  outwards  with  the  nerves  towards  the  * 
other  set  of  branches. 
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Branches  of  the  femoral  artery.  — Three  cutaneous  offsets 
ascend  from  the  thigh  between  the  layers  of  the  superficial 
fascia,  and  ramify  in  the  integuments  of  the  genital  organs 
and  lower  part  of  the  abdomen.  The  greater  portion  of 
these  vessels  appears  in  the  dissection  of  the  thigh. 

a.  The  external  pudic  branch  (superficial)  crosses  the  sper- 
matic cord,  to  which  it  gives  offsets,  and  ends  in  the  integu- 
ments of  the  under  part  of  the  penis. 

b.  The  superficial  epigastric  branch  ascends  over  Poupart’s 
ligament,  near  the  centre,  and  is  distributed  in  the  super- 
ficial fascia  nearly  as  high  as  the  umbilicus.  Its  size  varies 
very  much. 

c.  The  circumflex  iliac  branch  lies  usually  below  the  level 
of  the  iliac  crest,  and  sends  only  a few  offsets  upwards  to 
the  abdomen. 

Small  veins  accompany  the  arteries,  and  join  the  internal 
saphenous  vein  of  the  thigh. 

The  glands  of  the  groin  are  three  or  four  in  number,  and 
lie  over  the  line  of  Poupart’s  ligament.  They  are  placed 
between  the  strata  of  the  superficial  fascia,  and  receive  the 
lymphatics  from  the  abdomen,  from  the  upper  and  outer 
part  of  the  thigh,  and  from  the  superficial  parts  of  the  genital 
organs.  Their  efferent  ducts  pass  down wards  to  the  saphe- 
nous opening  in  the  thigh  to  enter  the  abdomen. 

Dissection. — After  the  examination  of  the  superficial 
fascia  with  its  vessels  and  nerves  on  the  abdomen,  the  student 
may  mate  the  dissection  of  the  cutaneous  coverings  of  the 
penis  and  scrotum.  The  skin  may  be  divided  along  the 
dorsum  of  the  penis,  and  thrown  to  each  side  ; and  the  skin 
of  the  scrotum  is  to  be  reflected  afterwards,  by  means  of  a 
vertical  incision  on  the  left  side. 

Cutaneous  coverings  of  the  penis  and  scrotum.  — The  penis 
is  attached  to  the  front  of  the  pubes  by  a suspensory  liga- 
ment, and  is  provided  with  a tegumentary  covering  with 
vessels  and  nerves. 

On  the  penis  the  tegumentary  covering  is  continuous  with 
that  of  the  abdomen,  but  the  superficial  fascia  loses  the  fat 
it  possesses  in  most  other  parts  of  the  body,  and  acquires 
special  characters.  Around  the  end  of  the  penis  it  forms  the 
loose  sheath  of  the  prepuce  in  the  following  way  : — When 
the  skin  has  reached  the  extremity,  it  is  reflected  backwards 
as  far  as  the  base  of  the  glans,  constituting  thus  a double 
sheath — the  prepuce  ; it  is  afterwards  continued  over  the 
glans,  and  joins  the  mucous  membrane  of  the  urethra  at  the 
orifice  on  the  surface.  At  the  under  part  of  the  glans,  and 
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behind  the  aperture  of  the  urethra,  the  integument  forms  a andfrsenmn. 
small  triangular  fold,  frcenum  prceputii.  Where  the  integu- 
ment covers  the  glans  it  is  very  thin,  assuming  in  some  cases  Sebaceous 
the  characters  of  a mucous  membrane  ; and  behind  the  glans  £lands* 
are  some  sebaceous  follicles — glandule  odoriferce. 

In  the  scrotum. — The  superficial  fascia  becomes  thin,  and  Teguments 
of  a reddish  colour  in  the  scrotum.  If  it  is  cut  through  111  scrotum- 
the  student  will  perceive  that  the  prolongation  sent  around 
the  cord  on  one  side,  does  not  communicate  with  that  on  the 
other  side ; and  that  the  two  pouches  come  in  contact  in  the 
middle  line,  and  form  the  septum  scroti. 

The  superficial  fascia  in  the  scrotum  and  penis,  and  in  the  Muscular 
front  of  the  perinseum  contains  involuntary  muscular  fibres,  of 

to  which  the  corrugation  of  the  skin  is  owing.  This  con- 
tractile structure  is  named  the  tunica  dartos. 

Dissection. — Ey  removing  the  fatty  tissue  from  the  root  Dissection 

of  the  penis  and  the  front  of  the  symphysis  pubis,  the  of  vessels 
^ j r j i i and  nerves. 

suspensory  ligament  will  be  defined.  And  the  dorsal 

arteries  and  nerves,  and  the  vein  of  the  penis,  which  will 
be  partly  laid  bare,  are  to  be  followed  forwards  in  the 
superficial  fascia. 

The  suspensory  ligament  of  the  penis  is  a rather  deep  band  Suspensory 
of  fibrous  tissue,  of  a triangular  form,  which  is  attached  by  pf^ent  of 
its  apex  to  the  front  of  the  symphysis  pubis  near  the  lower  Attach- 
part.  Widening  as  it  descends,  the  ligament  is  divided  into  ments- 
two  pieces,  which  are  fixed  to  the  upper  surface  of  the  body 
of  the  penis,  and  are  prolonged  on  it  for  some  distance.  In  contains 
the  interval  between  the  pieces  or  layers  are  the  dorsal  vessels  and 
vessels  and  nerves  of  the  penis. 

Dorsal  vessels  and  nerves. — The  arteries  and  nerves  on  the  g0urce  of 
dorsum  of  the  penis,  ,are  the  terminal  parts  of  the  pudic  vessels  and 
trunks  of  both  sides.  The  vein  accompanying  the  arteries 
enters  the  front  of  the  pelvis  through  the  triangular  perinseal 
ligament. 

The  dorsal  artery,  one  on  each  side,  appears  between  the  Dorsal 
layers  of  the  suspensory  ligament,  and  extends  forwards  to  a^ery  of 
the  glans,  where  it  ends  in  many  branches  for  that  struc-  a branch  of 
ture  ; in  its  course  the  artery  supplies  the  integuments  and  Pudic* 
the  body  of  the  penis.  It  may  be  derived  from  the  accessory 
pudic  (p.  470). 

The  dorsal  vein  is  a single  trunk,  and  commences  by  nu-  Dorsal  vein 
merous  branches  from  the  prepuce  and  the  glans  penis.  The  prostatic 
course  of  the  vein  is  backwards  by  the  side  of  the  artery,  plexus, 
between  the  layers  of  the  suspensory  ligament,  and  then 
through  the  triangular  ligament  of  the  urethra,  to  join  the 
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prostatic  plexus  of  veins.  The  vein  receives  branches  from 
the  erectile  structure  of  the  penis. 

Each  dorsal  nerve  takes  the  same  course  as  the  artery, 
and  ends  like  it  in  numerous  branches  to  the  glans  penis. 

It  furnishes  a large  branch  to  the  corpus  cavernosum  penis, 
and  other  offsets  to  the  integuments  of  the  dorsum,  the 
sides,  and  the  prepuce  of  the  penis. 

In  the  female  these  vessels  are  much  smaller  than  in  the 
male  ; they  occupy  the  upper  surface  of  the  clitoris — the 
organ  that  represents  the  penis. 

Dissection  of  the  muscles. — The  surface  of  the  external 
muscle  of  the  abdominal  wall  is  next  to  be  freed  from  fascia 
on  both  sides  of  the  body. 

It  is  not  advisable  to  begin  cleaning  this  muscle  in  front, 
because  there  it  has  only  a thin  aponeurosis,  which  is  taken 
away  too  readily  with  the  fat  : behind,  however,  the  muscle 
is  thick  and  fleshy,  and  cannot  well  be  injured.  Whilst 
beginning  the  dissection  at  the  posterior  part,  the  student  is 
to  carry  the  knife  obliquely  upwards  and  downwards  in  the 
direction  of  the  fibres.  The  thin  aponeurosis  before  referred 
to  is  in  front  of  a line  extended  upwards  from  the  anterior 
part  of  the  iliac  crest ; and  as  the  dissector  approaches  that 
spot,  he  must  be  more  careful  not  to  injure  it,  more  parti- 
cularly at  the  upper  part  where  it  lies  on  the  margin  of  the 
ribs. 

On  the  right  side  the  margin  of  the  external  abdominal  j 
ring  may  be  defined  to  show  the  cord  passing  through  it  ; f, 
and  on  the  left  side  a thin  fascia  (intercolumnar),  which  ' 
is  connected  with  the  margin  of  that  opening,  is  to  be  pre-  j 

served.  Lastly,  the  dissector  should  make  evident  the  free 
margin  of  the  external  oblique  muscle  between  the  last  rib  1 
and  the  iliac  crest. 

Muscles  of  the  abdominal  wall. — On  the  side  of  the 
abdomen  are  three  large  flat  muscles,  which  are  named  from 
their  position  to  one  another,  and  from  the  direction  of  their 
fibres.  The  most  superficial  muscle  is  the  external  oblique, 
the  one  underneath  the  internal  oblique,  and  the  deepest  is 
the  transversalis. 

Along  the  middle  line  the  muscles  have  a vertical  direc- 
tion. In  front  are  the  rectus  and  pyramidalis,  and  behind 
the  quadratus  lumborum  ; these  are  incased  by  sheaths  de-  j 
rived  from  the  aponeuroses  of  the  lateral  muscles. 

The  external  oblique  muscle  (fig.  729)  is  fleshy  on  the 
side,  and  aponeurotic  on  the  fore  part  of  the  abdomen.  It  | 
arises  by  fleshy  points  or  digitations  from  the  eight  lower 
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ribs  ; and  the  five  highest  pieces  which  are  attached  to  the  Ojjfi 
outer  surface  and  lower  border  of  each  rib,  alternate 
with  similar  parts  of  the  serratus  magnus  ; whilst  the  lowest 
three,  connected  with  the  lower  margins  of  the  ribs,  digitate 


Fig.  .72* 


with  the  processes  of  origin  of  the  latissimus  dorsi  muscle. 
Erom  the  attachment  to  the  ribs,  the  fibres  are  directed  over 
the  side  of  the  abdomen  in  the  following  manner  : — the  lower 

* Superficial  muscles  of  the  abdomen  and  thorax  on  the  right  half  of 
the  figure,  and  the  deep  muscles  on  the  left  half.  1.  Pectoralis  major. 
2.  Pectoralis  minor.  3.  Subclavius.  4.  Serratus  magnus.  5.  Del- 
toid. 6.  Coraco-brachialis.  7.  Biceps  brachii.  8.  Latissimus  dorsi. 
9.  External  oblique  of  abdomen,  with  10,  external  abdominal  ring  ; 
and  11,  Poupart’s  ligament.  12.  Linea  alba.  13.  Aponeurosis  of 
external  oblique.  14.  Internal  oblique  muscle.  15.  Cremaster  muscle 
on  the  spermatic  cord.  16.  Rectus  muscle.  17.  Pyramidalis  abdo- 
minis. 
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fibres  descend  almost  vertically  to  be  inserted  into  the  ante- 
rior half  or  more  of  the  iliac  crest,  at  the  outer  margin  : and 
Insertion  the  upper  and  middle  fibres  are  continued  forwards,  the  one 
and  UneI1S  set  horizontally,  the  other  obliquely,  to  the  aponeurosis  on 
alba.  the  front  of  the  belly. 

Aponeurosis  The  aponeurosis  of  the  muscle  (Fig.  7213)  occupies  the 
of  ltL? belly!  anterior  part  of  the  abdomen,  in  front  of  a line  from  the 
eighth  rib  to  the  fore  part  of  the  crista  ilii  ; and  it  is  rather 
narrower  about  the  centre,  than  either  above  or  below.  Along 
the  middle  line  of  the  body  this  expansion  ends  in  the  linea 
alba  (12) — the  common  point  of  union  of  the  aponeuroses  of 
Disposition  opposite  sides.  Above,  it  is  thin,  and  is  continued  on  the 
below  and  rec^us  imiscle  to  the  pect oralis  major  and  the  ribs.  Below, 
the  fibres  of  the  aponeurosis  are  stronger  and  more  separate 
than  above,  and  are  directed  obliquely  downwards  and  in- 
wards to  the  pelvis  : some  of  them  are  fixed  to  the  front 
of  the  pubes  ; and  the  rest  are  collected  into  a firm  band 
between  the  pubes  and  the  iliac  crest,  which  is  named 
Poupart’s  ligament. 

Connec-  Connections  of  the  muscle. — The  muscle  is  subcutaneous. 

Its  posterior  border  is  unattached  between  the  last  rib  and 
the  iliac  crest,  but  it  is  overlaid  commonly  by  the  edge  of 
Lines  on  the  latissimus  dorsi,  except  a small  part  below.  Appearing 
rosisPOneU  through  the  aponeurosis,  external  to  the  linea  alba,  is  a 
white  line,  the  linea  semilunaris,  marking  the  outer  edge  of 
the  rectus  muscle  ; and  crossing  between  the  two  are  three 
Apertures  or  four  whitish  marks,  the  lineae  transversae.  Numerous 
m small  apertures  in  the  tendon  give  exit  to  cutaneous  vessels 

and  nerves  ; and  near  the  pubes  is  the  large  opening  of  the 
iing°millal  ex^ernal  abdominal  ring  (10),  which  gives  passage  to  the  cord 
in  the  male,  and  the  round  ligament  in  the  female. 

Parts  of  the  aponeurosis. — Besides  the  general  arrange- 
ment of  the  aponeurosis  over  the  front  of  the  abdomen,  the 
student  is  to  examine  more  minutely  the  linea  alba  in  the 
middle  line  ; the  external  abdominal  ring  with  the  fascia 
prolonged  from  its  margin  ; and  the  rounded  border  named 
Poupart’s  ligament. 

in  the  linea  Linea  alba  (fig.  72,  12 ). — This  is  the  central  line  of  union 
aponeuroses  the  aponeuroses  of  opposite  sides  on  the  front  of  the 
are  united,  abdomen.  It  extends  from  the  xiphoid  cartilage  to  the 
pubes,  and  serves  as  a ligament  between  the  chest  and 
pelvis.  Its  breadth  is  wider  above  than  below,  and  it  is 
perforated  here  and  there  by  small  apertures,  which  allow 
in  its  middle  masses  of  fat  to  protrude  in  some  bodies.  A little  below 
is  umbilicus,  the  centre  is  the  umbilicus  ; this  projects  now  beyond  the 
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surface,  though  before  the  skin  was  removed  there  was  a 
hollow  over  it.  At  this  spot  a piece  of  intestine  may  pro- 
trude from  the  abdomen. 

External  abdominal  ring . — This  is  an  opening  (fig.  72,  10 ) 
near  the  pubes  between  the  fibres  of  the  aponeurosis  ring, 
diverging  to  their  attachment  to  two  points  of  bone  at  a 
little  distance  from  each  other.  It  is  somewhat  triangular  Form  and 
in  form,  with  the  base  at  the  crest  of  the  pubes,  and  the 
apex  pointing  upwards  and  outwards.  The  long  measure-  Size, 
ment  of  the  aperture  is  about  an  inch,  and  the  transverse 
about  half  an  inch. 

Fig.  73  * 


Its  margins  are  named  pillars,  and  differ  in  form  and  Inner  side 
strength  : — The  inner  one  (fig.  73, :)  is  thin  and  straight,  and  orpillar- 
is  attached  below  to  the  front  of  the  symphysis  pubis, 
where  it  crosses  the  corresponding  piece  of  the  opposite 
side — that  of  the  right  muscle  being  superficial.  The  outer 

* View  of  the  lower  part  of  the  external  oblique  muscle  and  of  the 
upper  part  of  the  fascia  lata  of  the  thigh  (Quain’s  Anatomy).  1. 

Inner  pillar  of  the  abdominal  ring.  2.  Outer  pillar  of  the  ring. 

3.  Intercolumnar  fibres.  4.  Fascia  lata  inside  the  saphenous  opening. 

5. ^Spermatic  cord  covered  by  cremaster.  6.  Saphenous  vein.  7.  Fascia 
lata  of  the  thigh. 
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Outer 

margin. 


margin  is  the  strongest  (fig.  73,  2),  and  is  not  straight  like 
the  inner,  but  is  bent  around  the  spermatic  cord,  so  as  to 
form  a kind  of  groove  for  it  : this  margin  is  continuous  with 
Poupart’s  ligament,  and  is  attached  below  to  the  pubic  spine 
longed  from  or  tuberosity.  A thin  membrane  (intercolumnar  or  sper- 
the  opening,  matic  fascia)  covers  the  sides  of  the  opening,  and  is  derived 
from  some  intercolumnar  or  intermarginal  fibres  on  the 
surface  of  the  aponeurosis. 

The  ring  gives  passage  in  the  male  to  the  spermatic  cord, 
and  in  the  female  to  the  round  ligament  ; and  in  each  sex 
the  transmitted  part  lies  on  the  outer  or  lower  margin  or 
pillar  as  it  passes  through,  and  obtains  a covering  from  the 
intercolumnar  fibres.  Through  the  same  aperture  the  inguinal 
hernia  protrudes  from  the  wall  of  the  abdomen. 

The  intercolumnar  fibres  (fig.  73,  3 ) form  a layer  over  the 
aponeurosis,  and  bind  together  its  parallel  fibres,  so  as  to  con- 
Attachment  struct  a resisting  membrane.  Interiorly  they  are  strongest ; 
mferiorly.  an(j  ^here  a bundle  of  the  fibres  is  connected  with  the  outer 
third  of  Poupart’s  ligament,  and  is  continued  back  to  the 
crista  ilii.  At  the  external  abdominal  ring  they  stretch 
from  side  to  side  (hence  the  origin  of  the  name),  and, 
becoming  stronger  and  aggregated  together,  close  the  upper 
and  produce  part  of  that  opening.  Moreover  they  are  prolonged  on  the 
cord  from  the  margin  of  the  ring,  and  give  rise  to  the 
membrane  named  intercolumnar  fascia.  On  the  left  side, 
where  the  fascia  is  entire,  this  thin  covering  will  be  manifest 
on  the  surface  of  the  cord,  or  on  the  round  ligament  in  the 
female. 

Dissection. — To  see  the  attachments  and  connections  of 
Poupart’s  ligament,  it  will  be  necessary  to  reflect,  on  both 
sides  of  the  body,  the  lower  part  of  the  aponeurosis  towards 
the  thigh,  as  in  fig.  7 4.  For  this  purpose  an  incision  is  to 
be  carried  through  the  aponeurosis  from  the  front  of  the 
Throw  down  iliac  crest  nearly  to  the  linea  alba.  The  aponeurosis  is  to 
be  detached  from  the  subjacent  parts  with  the  handle  of 
the  scalpel  ; and  when  it  cannot  be  separated  farther 
from  the  tendons  beneath,  near  the  middle  line,  it  is 
to  be  cut  in  the  direction  of  a vertical  line  to  the  symphysis 
pubis. 

After  the  triangular  piece  of  the  aponeurosis  has  been 
thrown  towards  the  thigh,  the  spermatic  cord  is  to  be 
dislodged  from  the  surface  of  Poupart’s  ligament,  to  see  the 
insertion  of  this  band  into  the  pubes,  and  to  lay  bare  the 
fibres  which  ascend  therefrom  to  the  linea  alba  with  the 
name  of  triangular  ligament. 
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Poupart’s  ligament  (fig.  73,  2)  is  the  lower  border  of  the  Poupart’s 
aponeurosis  of  the  external  oblique,  which  intervenes  be-  lgamen  * 
tween  the  front  of  the  crista  ilii  and  the  pubes.  Externally 
it  is  round  and  cord-like,  and  is  attached  to  the  anterior 

Fig.  74.* 


superior  iliac  spine.  Internally  it  widens  as  it  approaches  Outer  and 
the  pubes,  and  is  inserted  into  the  pubic  spine,  as  well  inner  at- 
as  into  the  pectineal  line  of  the  hip  bone  for  about  three  tachmeuts  • 
quarters  of  an  inch,  forming  a triangular-looking  piece,  Q-jJ^ernal,s 
with  its  base  directed  outwards,  which  is  named  Gimbernat’s  ligament. 
ligament. 

Poupart’s  ligament  is  not  straight  between  its  outer  and  its  direc- 
inner  attachments,  but  is  curved  downwards  to  the  thigh  ; tlon> 
and  it  retains  this  position  as  long  as  the  fascia  lata  remains  and  parts  in 
uncut . Its  outer  half  is  oblique,  and  is  firmly  united  with  contact  with 

* Dissection  to  throw  down  the  tendon  of  the  external  oblique,  and 
to  show  the  triangular  ligament  and  internal  oblique  muscle  (Quain’s 
Anatomy) . 1.  Tendon  of  external  oblique  reflected  : at  its  inner  attach- 

ment to  the  pubes,  fibres  are  directed  upwards  obliquely  to  the  linea 
alba  ; these  form  the  triangular  ligament.  2.  Internal  oblique.  3. 

Spermatic  cord. 
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the  subjacent  iliac  fascia  : along  the  line  of  union  of  the 
two,  the  other  lateral  muscles  of  the  abdominal  wall  are 
attached.  Its  inner  half  is  placed  over  the  vessels  passing 
from  the  abdomen  to  the  thigh,  and  beneath  the  spermatic 
cord. 

Triangular  ligament  (fig.  74). — From  the  insertion  of 
Poupart’s  ligament  into  the  pectineal  line,  some  fibres 
are  directed  upwards  and  inwards  beneath  the  inner  pillar 
of  the  ring  to  the  linea  alba,  where  they  blend  with  the 
other  tendons.  As  the  fibres  ascend,  they  diverge  and 
form  a thin  band,  to  which  the  name  triangular  ligament 
has  been  applied. 

Dissection. — The  remnant  of  the  upper  part  of  the  external 
oblique  is  now  to  be  taken  away,  on  both  sides  of  the  body, 
to  see  the  parts  underneath.  The  muscle  may  be  detached 
by  carrying  the  scalpel  through  the  digitations  on  the  ribs 
back  to  the  free  border,  and  then  through  the  attachment 
to  the  crista  ilii.  It  may  be  thrown  forwards  as  far  as 
practicable,  after  the  nerves  that  cross  the  iliac  crest  are 
dissected  out ; but  in  raising  it  care  must  be  taken  not  to 
detach  the  rectus  muscle  from  the  ribs  above,  nor  to  cut 
through  the  tendon  of  the  internal  oblique  above.  By  the 
removal  of  the  fatty  tissue  the  underlying  internal  oblique 
muscle,  with  some  nerves  on  its  surface  below,  will  be 
prepared.  At  the  lower  border  of  the  internal  oblique  the 
cremaster  muscle  is  to  be  dissected  out  on  the  cord. 

Parts  covered  by  external  oblique. — Beneath  the  external, 
is  the  internal  oblique  muscle,  with  the  ribs  and  the  inter- 
costal muscles.  At  the  lower  part  of  the  abdomen  the 
external  muscle  conceals  the  cord,  and  the  branches  of 
nerves  of  the  lumbar  plexus  in  the  abdominal  wall.  The 
aponeurosis  of  the  external  oblique  is  placed  in  front  of  the 
sheath  of  the  rectus. 

The  internal  oblique  muscle  (fig.  72,  14)  is  fleshy 
below  and  aponeurotic  above,  just  the  reverse  of  the  preceding 
muscle  ; and  its  fibres  (except  the  lowest)  ascend  across 
the  direction  of  those  of  the  external  oblique.  The  muscle 
arises  along  the  outer  half  of  Poupart’s  ligament ; along  the 
anterior  two  thirds  of  the  crest  of  the  hip  bone  ; and  from 
the  tendon  of  the  transversalis  muscle  (fascia  lumborum)  in 
the  interval  between  that  bone  and  the  last  rib.  The  fibres 
diverge  on  the  abdomc  n to  their  destination : — The  posterior 
fleshy  fibres  ascend  to  be  inserted  into  the  cartilages  of  the 
lower  three  ribs,  and  join  the  internal  intercostal  muscles  of 
the  lowest  two  spaces.  The  anterior  or  lower  fibres  arch 
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downwards  and  inwards  (from  Poupart’s  ligament)  over  the  except  low- 
spermatic  cord  (fig.  74),  and  end  in  the  aponeurosis  near 
the  pubes.  The  intervening  fibres  pass  obliquely  to  the 
aponeurosis. 

The  aponeurosis  of  the  muscle  covers  the  fore  part  of  the  ^fft°hneeurosis 
abdomen  from  the  pelvis  to  the  chest,  and  blends  with  its  muscle, 
fellow  along  the  middle  line.  For  the  most  part  it  incases  Divides  to 
the  rectus  ; but  midway  between  the  umbilicus  and  the  rectus. 
pubes  it  is  undivided,  and  lies  in  front  of  that  muscle. 

Superiorly  it  is  attached  to  the  thorax  after  the  following  Attach- 
manner  : The  stratum  superficial  to  the  rectus  is  fixed  to  r9en*s  to 

x ciiest, 

the  ninth  rib,  and  blends  with  the  aponeurosis  of  the  external 
oblique  ; and  the  stratum  beneath  the  muscle  joins  the  car- 
tilages of  the  seventh  and  eighth  ribs  and  the  ensiform 
cartilage.  Interiorly  its  fibres  become  more  distinct  and  and  the 
separate,  as  in  the  external  oblique,  and  are  inserted  into  P 
the  front  of  the  pubes,  and  into  the  pectineal  line 
for  half  an  inch,  behind  the  attachment  of  Poupart’s  liga- 
ment. 

Connections  of  internal  oblique. — The  internal  is  covered  Parts  in 
by  the  external  oblique  muscle.  It  is  attached  on  all  sides,  oblique .Wlth 
except  between  Poupart’s  ligament  and  the  pubes  where  it 
arches  over  the  cord,  and  has  the  cremaster  muscle  con- 
tiguous to  it.  The  parts  covered  by  the  internal  oblique 
cannot  be  seen  till  the  muscle  is  reflected. 

The  CREMASTER  MUSCLE  (fig.  72,  15 ) is  a fasciculus  of  fibres,  Cremaster 
which  lies  along  the  lower  border  • of  the  internal  oblique 
muscle,  and  is  named  from  suspending  the  testicle.  The 
muscle  has  attachments  above,  at  the  inner  and  outer  sides, 
similar  to  those  of  the*  internal  oblique.  Externally  it  is 
fleshy,  and  is  attached  to  Poupart’s  ligament  below,  and  in  Attach- 
part  beneath  the  internal  oblique,  with  which  some  of  the  external 
fibres  are  connected  ; and  it  may  also  join  the  transversalis.  fleshy> 
Internally  it  is  small  and  pointed,  and  is  fixed  by  tendon  to  . 

the  front  of  the  pubes  and  the  sheath  of  the  rectus.  Between  forms  : ' 

the  two  points  of  attachment  the  fibres  descend  on  the  front  over  the 
and  sides  of  the  cord,  forming  loops  with  the  convexity  C01  * 
downwards  which  reach  to  the  tunica  vaginalis  testis.  The 
muscular  fibres  are  united  by  areolar  tissue  so  as  to  give  rise  giving  rise 
to  a covering  on  the  front  of  the  cord,  which  is  named  fascia  teric  fascia. 
cremasterica.  Occasionally  the  fibres  may  be  behind  as  well 
as  on  the  sides  and  front  of  the  cord. 

Dissection. — On  1 he  left  side  of  the  body  the  student  is  in  left  groin 
not  to  make  any  farther  dissection  of  the  abdominal  wall  ; pl?ts?6the 
but  the  parts  tha have  been  reflected  in  the  groin  should 
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be  carefully  replaced,  until  the  examination  of  those  parts 
in  connection  with  hernia  is  returned  to. 

On  right  On  the  right  side  the  dissection  is  to  be  carried  deeper  by 
cremaster  the  removal  of  the  internal  oblique  and  the  cremaster. 

The  last  muscle  may  be  reflected  from  the  cord  by  means 
of  a longitudinal  incision. 

and  internal  To  raise  the  internal  oblique,  it  will  be  necessary  to  cut 
oblique.  trough  firstly  near  the  ribs  ; secondly  near  the  crest  of 

the  hip  bone  and  Poupart’s  ligament ; and  lastly  to  divide 
it  vertically  behind,  so  as  to  connect  the  two  first  incisions. 
Its  depth  will  be  indicated  by  a fatty  layer  between  it  and 
the  transversalis.  In  raising  the  muscle  towards  the  edge 
of  the  rectus,  the  student  must  separate  with  great  care  the 
lower  fibres  from  those  of  the  transversalis,  with  which 
they  are  often  conjoined  ; and  must  dissect  out  the  trunks 
of  the  intercostal  nerves  and  arteries,  the  last  dorsal  nerve, 
and  the  two  branches  of  the  lumbar  plexus  (ilio-hypogastric 
and  ilio-inguinal)  near  the  front  of  the  crest  of  the  hip 
bone.  The  offsets  of  the  intercostals  entering  the  muscle 
must  be  cut. 

covered  by  ar covered  by  the  oblique . — The  internal  oblique  con- 

internal  y ceals  the  transversalis  muscle,  and  the  vessels  and  nerves 
oblique.  between  the  two.  Near  Poupart’s  ligament  it  lies  on  the 

spermatic  cord  and  the  fascia  transversalis.  The  rectus 
muscle  is  concealed  by  its  aponeurosis,  and  is  partly  incased 
by  it. 

Transversa-  The  transversalis  muscle  forms  the  third  stratum  in 
hs  muscle.  waq  0f  ak(iomen,  and  differs  from  the  two  oblique 
in  having  a posterior  as  well  as  an  anterior  aponeu- 
rosis. Like  the  former  muscle  it  is  attached  on  all  sides, 
except  where  the  spermatic  cord  lies,  and  takes  origin  from 
Origin  from  the  pelvis,  the  chest,  and  the  lumbar  vertebrae.  At  the 
and  pelvis.  ’ pelvis  it  arises  along  the  outer  third  of  Poupart’s  ligament, 
and  the  anterior  two  thirds  of  the  iliac  crest.  At  the  chest 
it  takes  origin  from  the  lower  six  ribs,  viz.  by  tendon  from 
the  lowest  two,  and  by  fleshy  processes  from  the  under 
surface  of  the  cartilages  of  the  four  next  above.  And  it  is 
connected  with  the  lumbar  vertebrae,  between  the  chest 
and  the  pelvis,  by  means  of  the  posterior  aponeurosis  or 
Fibres  end  the  fascia  lumborum.  Most  of  the  fibres  are  directed  trans- 
rosi£°UeU  versely  to  the  aponeurosis  in  front  ; but  the  lower  arch 
Lowest  arch  downwards  above  the  spot  at  which  the  cord  leaves  the 
pubes.t0  abdomen  (fig.  75,  3),  and  end  in  the  aponeurosis  internal  to 
that  aperture. 

TOsisap°neU"  ^s  aponeurosis  is  widest  inferiorly,  as  in  the  most  external 
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muscle.  Above  it  is  continued  to  the  linea  alba  beneath  the  passes  be- 
rectus,  but  midway  between  the  umbilicus  and  the  pubes  iij!^ectus 
it  passes  in  front  of  that  muscle  to  reach  the  middle  line,  alba,  except 
Its  attachment  below  to  the  pelvis  is  nearly  the  same  as  mferior1^- 
that  of  the  aponeurosis  of  the  internal  oblique  ; for  it  is  fixed 
to  the  front  of  the  pubes,  and  to  the  pectineal  line  for  about 
an  inch,  but  beneath  the  insertion  of  the  oblique  muscle. 

At  the  insertion  into  the  pubes  some  of  the  fibres  are  spent  ^resjx> 
on  the  transversalis  fascia,  and  are  connected  with  a thick-  saiis  fascia, 
ened  band  of  that  fascia  beneath  Poupart’s  ligament,  which 
is  called  the  deep  crural  arch. 

Conjoined  tendon. — The  aponeuroses  of  the  internal  ob- At  pelvis 
lique  and  transversalis  muscles  are  united  more  or  less  near  Internal 
their  attachment  to  the  bone,  and  thus  give  rise  to  the 
conjoined  tendon ; but  the  aponeurosis  of  the  oblique  tendon, 
muscle  seldom  extends  more  than  half  an  inch  along  the 
pectineal  line,  whilst  that  of  the  transversalis  reaches  an 
inch  along  the  bony  ridge,  and  forms  the  greater  part  of 
the  conjoined  tendon. 

The  'posterior  aponeurosis  of  the  transversalis,  or  the  fascia  Posterior 
lumborum,  is  described  in  the  dissection  of  the  back,  p.  420.  aponeulosls* 

Connections  of  the  muscle. — Superficial  to  the  transversalis  Connections 
are  the  two  muscles  before  examined  ; and  beneath  it  is  the  salismuscle. 
thin  fascia  transversalis,  which  separates  it  from  the  perito- 
neum. Its  fleshy  attachments  to  the  ribs  digitate  with  like 
processes  of  the  diaphragm.  The  lower  border  is  fleshy  in 
the  outer,  but  tendinous  in  the  inner  half,  and  is  arched 
above  the  internal  abdominal  ring.  Occasionally  the  muscle 
arises  from  Poupart’s  ligament  as  low  down  as  the  internal 
oblique,  with  which,  and  with  the  cremaster,  it  is  then  in- 
separably united. 

Dissection. — To  remove  the  aponeurotic  layer  from  the  Expose  ^ 
rectus  muscle  of  the  right  side,  make  a longitudinal  incision  pyramidalis. 
through  the  tendinous  sheath,  and  turn  it  to  each  side. 

When  the  fascia  is  reflected,  a small  muscle,  the  pyramidalis, 
will  be  exposed  near  the  pubes.  The  dissector  should  take 
care  of  the  nerves  entering  the  outer  border  of  the  rectus. 

On  the  left  side  of  the  body  the  rectus  should  not  be  laid  Leave  the 
bare  below  the  umbilicus,  for  the  sake  of  the  hernia  to  be  left  Slde' 
seen  on  this  side. 

The  rectus  muscle  (fig.  72,  16 ) extends  along  the  front 
of  the  abdomen  from  the  pelvis  to  the  chest.  The  muscle 
is  narrowest  inferiorly,  and  is  attached  to  the  pubes  by  two  Attach- 
tendinous  processes  ; — one,  internal  to  the  other  and  the  pubes, 
smallest,  arises  from  the  front  of  the  symphysis,  where  it 
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joins  tlie  muscle  of  the  opposite  side  ; and  the  external  pro- 
cess is  attached  to  the  pubic  crest.  Becoming  wider  towards 
the  thorax,  the  rectus  is  inserted  by  three  large  fleshy  pro- 
cesses into  the  cartilages  of  the  last  three  true  ribs  ; and  i 
the  highest  slip,  which  is  also  external,  is  attached  to  both 
the  bone  and  cartilage  of  its  rib.  The  muscle  is  contained 
in  an  aponeurotic  sheath,  except  above  and  below  ; and  its 
fibres  are  interrupted  at  intervals  by  irregular  tendinous 
lines, — the  inscriptiones  tendinese. 

Sheath  of  the  rectus. — The  aponeurotic  casing  of  the  rectus 
is  derived  from  the  splitting  of  the  aponeurosis  of  the 
internal  oblique  at  the  outer  edge  of  the  muscle.  One  piece  j 
passes  before,  and  the  other  under  the  muscle  ; and  the  two 
unite  at  the  inner  border  so  as  to  enclose  it  in  a sheath. 
Inseparably  blended  with  the  stratum  in  front  of  the  muscle  s 
is  the  aponeurosis  of  the  external  oblique  ; and  joined  in  a 
similar  manner  with  that  behind,  is  the  aponeurosis  of  the 
transversalis. 

The  sheath  is  deficient  behind,  both  above  and  below.  J 
Above,  the  muscle  rests  on  the  ribs,  without  the  interven- 
tion of  the  sheath  which  is  fixed  to  the  margin  of  the 
thorax.  Below,  midway  between  the  umbilicus  and  the 
pubes,  the  internal  oblique  ceases  to  incase  the  rectus,  and 
passes  altogether  in  front  of  it  with  the  other  aponeuroses  ; at 
the  spot  where  the  sheath  is  wanting  interiorly,  a white,  and 
sometimes  well-defined  margin  (the  fold  of  Douglas)  may  be  : | 
seen  when  the  outer  edge  of  the  muscle  is  raised.  Where  fj  ' 
the  sheath  is  deficient  the  rectus  is  in  contact  with  the  fascia  [ | 
transversalis. 

The  linece  transversce  are  the  tendinous  intersections  cross-  ! i 
ing  the  rectus.  These  give  rise  to  the  transverse  markings 
on  the  surface  of  the  abdomen,  and  are  usually*  three  in  ; 
number.  The  position  of  the  lines  is  at  the  following  spots  : I 
one  is  opposite  the  umbilicus,  another  at  the  ensiform  carti-  ’ 
lage,  and  the  third  midway  between  the  other  two.  If  there 
is  a greater  number,  the  additional  tendinous  band  will  be 
placed  below  the  umbilicus.  These  markings  seldom  extend 
the  whole  breadth  or  depth  of  the  muscular  fibres,  more 
particularly  above  and.  below. 

Linea  semilunaris. — This  line  which  was  before  alluded  to 
with  the  aponeurosis  of  the  external  oblique  muscle,  corres- 
ponds with  the  outer  edge  of  the  rectus,  and  reaches  from  , 
the  eighth  rib  to  the  outer  part  of  the  pubic  crest  of  the  hip 
bone  : it  marks  the  line  of  division  of  the  aponeurosis  of  j 
the  internal  oblique  muscle. 
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The  PYRAMIDALIS  MUSCLE  (fig.  72,  17 ) is  triangular  in  Pyramidalis 
form,  and  is  placed  in  front  of  the  rectus  near  the  pelvis.  muscle* 

The  muscle  arises  by  its  base  from  the  front  of  the  pubes,  Attach- 
and  is  inserted  by  tendon  into  the  linea  alba,  about  midway  ment- 
between  the  umbilicus  and  the  pelvis.  This  small  muscle  is 
often  absent. 

NTerves  of  the  abdominal  wall. — Between  the  internal  Nerves  in 
oblique  and  transversalis  muscles  are  the  intercostal  nerves  ; 
and  near  the  pelvis  are  the  two  branches  of  the  lumbar 
plexus.  Some  arteries  accompany  the  intercostal  nerves, 
but  they  will  be  referred  to  with  the  vessels  of  the  abdominal 
wall  (p.  498). 

The  lower  six  intercostal  nerves  (p.  403)  enter  the  wall  of  intercostal 
the  abdomen  at  the  anterior  part  of  the  intercostal  spaces.  nerves 
Placed  between  the  two  deepest  lateral  muscles,  the  nerves  are  between 
are  directed  forwards  to  the  edge  of  the  rectus,  and  through  transver^nd 
this  muscle  to  the  surface  along  the  front  of  the  abdomen.  salis- 
About  midway  between  the  spine  and  the  linea  alba,  the 
nerves  furnish  cutaneous  branches  to  the  side  of  the  abdo- 
men (lateral  cutaneous,  p.  478)  ; and  whilst  between  the  offsets, 
abdominal  muscles  they  supply  muscular  branches,  as  well 
as  offsets  of  communication  with  one  another.  A greater 
part  of  the  lower  than  of  the  upper  nerves  is  visible,  because 
of  the  shortness  of  the  last  intercostal  spaces. 

The  last  dorsal  nerve  is  placed  below  the  twelfth  rib,  and  Last  dorsal 
therefore  not  in  an  intercostal  space,  but  otherwise  it  has  nerve* 
connections  and  a distribution  like  the  preceding.  As  it 
extends  forwards  to  the  rectus  it  communicates  sometimes 
with  the  ilio-hypogastric  nerve.  Its  lateral  cutaneous  branch 
perforates  the  two  oblique  muscles. 

Two  branches  of  the  lumbar  plexus , viz. , ilio-hypogastric  Branches  of 
and  ilio-inguinal,  are  contained  for  a certain  distance  between  jj^ar 
the  muscles  of  the  wall  of  the  abdomen,  as  they  course 
forwards  to  the  surface  of  the  body. 

a.  The  ilio-hypogastric  nerve  perforates  the  back  of  the  Hio-hypo- 
transversalis  muscle  near  the  iliac  crest,  and  gives  off  the  nearlhac63 
iliac  or  lateral  cutaneous  branch.  The  nerve  is  then  directed  crest, 
forwards  above  the  hip  bone,  and  is  connected  with  its  com- 
panion (ilio-inguinal),  near  the  front  of  the  bone.  Perforating 

the  fleshy  part  of  the  internal  oblique,  and  the  aponeurosis 
of  the  external  oblique  near  the  linea  alba,  the  nerve  becomes 
cutaneous  as  before  seen  (p.  479). 

The  iliac  branch  pierces  both  oblique  muscles  close  to  the  Cutaneous 
crista  ilii,  to  reach  the  gluteal  region.  * 

b.  The  ilio-inguinal  nerve  perforates  the  transversalis  near  Ilio-inguinal 
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the  front  of  the  iliac  crest,  where  it  is  connected  with  the 
preceding.  The  nerve  afterwards  pierces  the  internal  oblique, 
to  which  it  supplies  branches,  and  coursing  over  that  muscle, 
reaches  the  surface  of  the  thigh  through  the  external  abdo- 
minal ring  (p.  479). 

This  nerve  may  be  so  small  as  to  end  by  joining  the  ilio- 
hypogastric  branch.  In  such  cases  the  ilio-hypogastric  fur- 
nishes an  offset  which  takes  the  usual  place  of  the  ilio- 
inguinal nerve,  and  corresponds  in  distribution  with  it. 

Dissection. — For  the  purpose  of  seeing  the  transversalis 
fascia,  it  will  be  necessary  to  raise,  on  the  right  side,  the 
low^er  part  of  the  transversalis  muscle  by  two  incisions  ; — 
one  of  these  is  to  be  carried  through  the  fibres  attached  to 
Poupart’s  ligament  ; the  other,  across  the  muscle  from  the 
front  of  the  hip  bone  to  the  margin  of  the  rectus.  With  a 
little  care  the  muscle  may  be  separated  easily  from  the  thin 
fascia  beneath. 

The  fascia  transversalis  is  a thin  fibrous  layer  between  the 
transversalis  muscle  and  the  peritoneum,  which  has  been  so 
named  by  Sir  A.  Cooper.  In  the  groin  or  inguinal  region 
(fig.  75,  4),  where  it  is  unsupported  by  muscles,  the  fascia 
is  considerably  stronger  than  elsewhere,  and  is  joined  by 
fibres  of  the  aponeurosis  of  the  transversalis  muscle  ; but 
farther  from  the  pelvis  it  gradually  decreases  in  strength, 
until  at  the  thorax  it  becomes  an  unimportant  thin 
membrane. 

In  the  part  of  the  fascia  now  laid  bare  is  an  opening — 
the  internal  abdominal  ring,  which  gives  passage  to  the 
spermatic  cord,  or  the  round  ligament,  according  to  the  sex. 
On  the  inner  side  of  that  opening  the  fascia  is  thinner  than 
on  the  outer  side,  and  is  fixed  internally  into  the  pubes  and 
the  pectineal  line  of  the  hip  bone,  behind  the  conjoined 
tendon  with  which  it  is  united. 

When  traced  down  to  Poupart’s  ligament,  this  membrane 
will  be  found  joined  to  the  posterior  margin  of  that  band 
along  the  outer  half  ; but  only  slightly  connected  with  the 
ligament  along  the  inner  half,  as  it  is  directed  down  to 
the  thigh  in  front  of  the  bloodvessels,  and  forms  the  anterior 
part  of  a loose  sheath  (crural)  around  them. 

Internal  abdominal  ring  (fig.  75). — The  opening  called 
internal  abdominal  ring  is  situate  midway  between  the 
symphysis  pubis  and  the  anterior  superior  iliac  spine,  and 
half  an  inch  above  Poupart’s  ligament.  From  its  margin  a 
thin  tubular  prolongation  of  the  fascia  is  continued  around 
the  cord. 
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Dissection. — The  prolongation  of  the  fascia  transversalis  Dissection 
on  the  cord  may  be  traced  by  cutting  the  fascia  horizontally  processon 
above  the  opening  of  the  ring,  and  then  longitudinally  over  cord, 
the  cord.  With  the  handle  of  the  scalpel  the  thin  mem- 
brane may  be  reflected  to  each  side  from  the  subperito- 
neal  fat. 

After  the  subperitoneal  fat  has  been  seen,  let  it  be  re-  and  remains 
fleeted  to  trace  the  remains  of  a tube  of  peritoneum  along  neumlt0" 
the  cord,  in  the  form  of  a fibrous  thread. 

The  subperitoneal  fat  forms  a layer  between  the  fascia  Subperi- 
transversalis  and  the  peritoneum.  Its  depth  varies  much  in  the^groin. m 
different  bodies,  but  the  stratum  is  thicker  at  the  lower  part 
of  the  abdomen  than  higher  up.  A prolongation  is  sent 
from  it  along  the  cord.  This  structure  will  be  more  specially 
examined  in  the  dissection  of  the  wall  of  the  abdomen  from 
the  inside. 

The  peritoneum , or  the  serous  sac  of  the  abdominal  cavity,  Peritoneum 
projects  forwards  slightly  opposite  the  abdominal  ring.  Con-  prolonged 
nected  with  it  at  that  spot  is  a fibrous  process,  the  remains  on  the  cord ; 
of  a prolongation  to  the  testis  in  the  fetus,  which  extends  a 
certain  distance  along  the  front  of  the  cord.  There  is  great 
variety  in  the  condition  of  the  process.  In  one  body  it  can  piece  may 
be  followed  only  a very  short  distance,  whilst  in  another  it  v?ous,per" 
may  be  traced  as  a fine  thread  to  the  tunica  vaginalis  of  the 
testis.  In  other  instances  the  process  may  be  sacculated  at  ^t®^ccu“ 
intervals,  or,  in  rarer  cases,  it  may  form  only  one  large  bag 
in  front  in  the  cord.  The  last  two  conditions  can  be  ex- 
plained by  an  arrest  in  the  obliteration  usually  taking  place 
in  the  piece  of  peritoneum  prolonged  to  the  testis  ; for 
should  the  tube  be  closed  only  opposite  the  abdominal  ring, 
one  large  pouch  or  sac  would  be  left  in  front  of  the  cord 
and  testicle ; and  should  it  be  obliterated  here  and  there,  the 
sacculated  state  would  result.  Lastly,  as  a rare  condition,  or  open, 
the  tube  of  peritoneum  may  be  found  unobliterated,  so  that 
a coil  of  intestine  could  descend  in  it  from  the  abdomen. 

In  the  female  the  tube  of  peritoneum  remains  sometimes  In  female, 
pervious  for  a short  distance  in  front  of  the  round  ligament  ; parfcly  °Pen* 
the  unobliterated  passage  is  named  the  canal  of  Nuck. 

The  spermatic  cord  extends  from  the  internal  abdominal  Spermatic 
ring  to  the  testis,  and  consists  of  the  vessels  and  the  efferent  cord 
duct  of  the  gland,  united  together  by  coverings  from  the 
structures  by  or  through  which  it  passes.  In  the  wall  of  1?  oWKue  in 
the  abdomen  the  cord  lies  obliquely,  because  its  aperture  of  minal  wal 
entrance  amongst,  is  not  opposite  its  aperture  qf  exit  from 
the  muscles ; but  escaped  from  the  abdomen,  it  descends 
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almost  vertically  to  its  destination.  As  it  lies  in  the  passage 
named  the  inguinal  canal,  it  is  placed  at  first  (beginning  ex- 
ternally) beneath  the  internal  oblique,  and  rests  against  the 
fascia  transversalis  (fig.  7 5)  ; but  beyond  the  lower  border 
of  the  oblique  muscle,  or  nearer  the  pubes,  it  rests  on  the 
upper  Surface  of  Poupart’s  ligament,  and  has  the  aponeurosis 
of  the  external  oblique  between  it  and  the  surface  of  the 
body,  and  the  conjoined  tendon  behind  it  (fig.  74). 

Its  several  coverings  are  derived  from  the  different  strata 
in  the  wall  of  the  abdomen,  except  from  the  transversalis 
muscle.  Thus,  in  proceeding  from  within  outwards,  the 
student  will  find  the  following  layers  around  the  constituents 
of  the  cord  : — first  the  subperitoneal  fat ; then  the  tube  of 
the  fascia  transversalis  ; next  the  cremaster  muscle  con- 
tinuous with  the  internal  oblique  ; afterwards  the  inter- 
columnar  fascia  from  the  external  oblique  muscle  ; and 
lastly  the  superficial  fascia  and  the  skin. 

The  round  ligament , or  the  suspensory  cord  of  the  uterus, 
occupies  the  inguinal  canal  in  the  female,  and  ends  in  the 
integuments  of  the  groin.  Its  coverings  are  similar  to 
those  of  the  spermatic  cord,  except  it  wants  usually  the 
cremaster. 

Dissection. — The  constituents  of  the  cord  will  be  displayed 
by  turning  aside  the  different  surrounding  layers,  and  re- 
moving the  areolar  tissue.  The  dissector  should  trace 
branches  of  the  genito-crural  nerve  and  epigastric  artery 
into  the  cremasteric  covering. 

Vessels  and  nerves  of  the  cord. — In  the  cord  are  collected 
together  the  spermatic  artery  and  veins  which  convey  the 
blood  to,  and  take  it  away  from  the  testis  ; nerves  and 
lymphatics  of  the  testicle  ; and  the  vas  deferens  or  the 
efferent  duct. 

The  spermatic  artery  is  a branch  of  the  aorta.  It  enters 
the  cord  through  the  internal  abdominal  ring,  and  descends 
to  the  testis,  in  which  it  ends  : it  distributes  branches  to 
the  vas  deferens  and  the  epididymis. 

In  the  female,  a branch  from  the  ovarian  artery  enters 
the  round  ligament. 

The  spermatic  veins  leave  the  posterior  part  of  the  testicle, 
and  receive  branches  from  the  epididymis  : ascending  in  the 
cord,  in  front  of  the  vas  deferens,  they  divide  and  anasto- 
mose, and  form  the  spermatic  plexus . 

Cremasteric  artery  and  nerve.- — The  cremasteric  covering 
1 of  the  cord  has  a separate  artery  and  nerve.  The  artery  is 
derived  from  the  epigastric  (p.  492),  and  is  distributed  to 
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the  coverings  of  the  cord.  The  genital  branch  of  the  genito- 
crural  nerve  enters  the  cord  by  the  internal  abdominal  ring, 
and  ends  in  the  cremaster  muscle. 

Other  vessels  and  nerves  are  supplied  to  the  coverings  of  and  others, 
the  cord  from  the  superficial  pudic  artery  and  the  ilio- 
inguinal nerve . 

The  vas  deferens  reaches  from  the  testicle  to  the  urethra,  Vas  defe- 
and  is  placed  behind  the  other  constituents  of  the  cord  ; it  rens’ 
will  be  easily  recognised  by  its  resemblance  in  feel  to  a piece  Situation 
of  whipcord,  when  it  is  taken  between  the  finger  and  the 
thumb.  As  it  enters  the  abdomen  through  the  opening  in  and  course, 
the  fascia  transversalis  (internal  ring),  it  lies  on  the  inner 
side  of  the  vessels  of  the  testicle  ; and  as  it  begins  its  descent 
to  the  pelvis,  it  winds  behind  the  epigastric  artery. 

Dissection. — A fibrous  band  below  Poupart’s  ligament,  Dissection 
which  has  been  named  the  deep  crural  arch,  will  be  found  of  deep  arch 
by  cutting  through  the  cord  near  the  pubes,  and  raising  this 
towards  the  inner  abdominal  ring  : the  thin  band  passes 
inwards  to  the  pubes,  and  is  to  be  defined  with  care. 

The  remaining  vessels  of  the  abdominal  wall,  viz.,  the  and  of  the 
epigastric  and  circumflex  iliac,  and  the  ending  of  the  internal  thewaii  of 
mammary  artery,  are  to  be  next  dissected.  The  epigastric  abdomen- 
and  mammary  arteries  will  be  seen  on  turning  up  the  outer 
edge  of  the  rectus,  one  above  and  the  other  below,  ramifying 
in  the  muscle  ; and  the  epigastric  with  its  earliest  branches 
may  be  traced  further,  by  removing  the  fascia  transversalis 
from  it  near  Poupart’s  ligament.  The  circumflex  iliac  artery 
lies  behind  the  outer  half  of  Poupart’s  ligament,  and  should 
be  pursued  along  the  iliac  crest. 

Deep  crural  arch. — Below  the  level  of  Poupart’s  ligament  R®®Pcrural 
is  a thin  band  of  transverse  fibres,  which  lies  over  the 
femoral  vessels,  and  has  received  the  name  deep  crural  arch 
from  its  position  and  resemblance  to  Poupart’s  ligament, — 
the  superficial  crural  arch.  This  fasciculus  of  fibres  be-  ^ttach- 

ginning  about  the  centre  of  the  ligament,  is  prolonged 
inwards  to  the  pubes,  where  it  is  widened,  and  is  inserted 
into  the  pectineal  line  at  the  abdominal  aspect  of  the  con- 
joined tendon  of  the  broad  muscles  of  the  abdomen.*  This 

* Sometimes  this  structure  is  a firm  distinct  band,  and  is  joined,  as 
it  would  seem,  by  some  of  the  lower  fibres  of  the  aponeurosis  of  the 
external  oblique.  At  other  times,  and  this  is  the  most  common  arrange- 
ment, it  is  only  a thickening  of  the  fascia  transversalis  with  fibres  added 
from  the  tendon  of  the  transversalis  muscle.  In  six  bodies,  both  male 
and  female,  which  I examined  carefully,  I found  the  deep  arch  to  be 
formed  only  by  a thickening  of  the  fascia  transversalis. 
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structure  is  closely  connected  with  the  front  of  the  crural 
sheath,  and  is  arched  down  on  the  inner  side  of  that  tube 
to  be  fixed  to  the  bone. 

Vessels  in  the  Wall  of  the  Abdomen. — On  the  side  of 
the  abdomen  are  the  intercostal  and  lumbar  arteries  with  the 
intercostal  nerves.  In  the  sheath  of  the  rectus  are  the 
epigastric  and  internal  mammary  vessels.  And  around  the 
crest  of  the  hip  bone  is  the  circumflex  iliac  branch. 

The  intercostal  arteries  issue  from  the  spaces  between  the 
ribs,  and  enter  the  abdominal  wall  between  the  fcransversalis 
and  internal  oblique  muscles  : they  extend  forwards  with 
the  nerves,  supplying  the  contiguous  muscles,  and  anasto- 
mose in  front  with  the  internal  mammary  and  epigastric, 
and  behind  with  the  lumbar  arteries. 

Lumbar  artery. — The  vessel  accompanying  the  last  dorsal 
nerve  is  furnished  by  the  first  lumbar  artery. 

The  internal  mammary  artery. — The  abdominal  branch 
of  this  vessel  (p.  274)  enters  the  wall  of  the  abdomen 
beneath  the  cartilage  of  the  seventh  rib.  Descending  for  a 
short  distance  in  the  sheath  of  the  rectus,  the  vessel  enters 
the  substance  of  that  muscle,  and  anastomoses  in  it  with  the 
epigastric  artery. 

The  musculo-phrenic  part  of  the  same  artery  passes  out- 
wards along  the  margin  of  the  thorax  to  the  last  intercostal 
space.  It  appears  on  the  under  surface  of  the  diaphragm  at 
the  ninth  rib,  and  gives  offsets  to  that  muscle  and  the  lower 
intercostal  spaces. 

The  epigastric  artery  arises  from  the  external  iliac  about 
a quarter  of  an  inch  above  Poupart’s  ligament  ; it  ascends 
in  the  sheath  of  the  rectus  above  the  umbilicus,  and  divides 
into  branches  which  enter  the  muscle,  and  anastomose  with 
the  internal  mammary.  As  it  courses  to  the  rectus,  the 
artery  passes  beneath  the  cord  and  on  the  inner  side  of  the 
internal  abdominal  ring  ; and  it  is  directed  obliquely  inwards 
across  the  lower  part  of  the  abdomen,  where  it  forms  the 
outer  boundary  of  a triangular  space  close  to  the  edge  of 
the  rectus.  In  this  course  the  vessel  lies  at  first  beneath 
the  fascia  transversalis  ; but  it  soon  perforates  the  fascia, 
and  enters  the  sheath  of  the  rectus  over  the  defined  border 
at  the  posterior  aspect. 

The  branches  of  the  artery  are  numerous  but  incon- 
siderable in  size  : — 

a.  The  pubic  branch  is  a small  transverse  artery,  which 
runs  behind  Poupart’s  ligament  to  the  posterior  aspect  of 
the  pubes,  and  anastomoses  with  a similar  branch  from  the 


HERNIA  OF  THE  ABDOMEN. 


499 


opposite  side.  Behind  the  pubes  it  communicates  with  a 
small  offset  from  the  obturator  artery  : the  size  of  this 
anastomosis  varies  much,  but  its  situation  is  internal  to  the 
crural  ring. 

b.  A cremasteric  branch  is  furnished  to  the  coverings  of  Cremas- 

the  cord  as  before  mentioned.  tenc* 

c.  Muscular  branches  are  given  from  the  outer  side  of  the  Muscular, 
artery  to  supply  the  abdominal  wall,  and  to  anastomose 

with  the  intercostal  arteries.  Other  branches  enter  the 
rectus. 

d.  Some  cutaneous  offsets  pierce  the  rectus,  and  ramify  in  Cutaneous, 
the  integument  with  the  anterior  cutaneous  nerves. 

Two  epigastric  veins  are  found  with  the  artery  ; they  join  Epigastric 
finally  into  one,  and  open  into  the  external  iliac  vein. 

The  circumflex  iliac  artery  arises  from  the  outer  side  of  Circumflex 
the  external  iliac,  opposite  the  epigastric,  and  then  courses  lliac 
outwards  around  the  iliac  crest,  as  the  name  expresses. 

Having  pierced  the  tube  of  membrane  around  the  upper  is  in  wall  of 
part  of  the  femoral  vessels,  the  artery  lies  at  first  below  abdomen> 
Poupart’s  ligament,  and  passes  next  beneath  the  transversalis 
muscle  to  the  middle  of  the  crest  of  the  hip  bone.  Here  and  anasto- 
the  vessel  pierces  the  transversalis,  and  is  continued  back-  mo-lumbar, 
wards  between  this  and  the  internal  oblique,  to  anastomose 
with  the  ilio-lumbar  branch  of  the  internal  iliac  artery.  Its 
branches  are  muscular  and  anastomotic. 

Branches. — Near  the  front  of  the  iliac  crest  a small  branch  Muscular 
ascends  between  the  internal  oblique  and  transversalis  ° se  s‘ 
muscles  (fig.  75),  supplying  them,  and  anastomoses  with  the 
epigastric  and  lumbar  arteries.  As  the  vessel  extends  back- 
wards it  gives  lateral  offsets,  which  supply  the  neighbouring 
muscles,  and  communicate  on  the  one  side  with  the  ilio- 
lumbar, and  on  the  other  with  the  gluteal  artery. 

The  circumflex  iliac  vein  accompanying  the  artery  is  formed  Circumflex 
by  the  junction  of  two  collateral  branches,  like  the  epigastric, 
and  crosses  the  external  iliac  artery,  nearly  an  inch  above 
Poupart’s  ligament,  to  open  into  the  external  iliac  vein. 


Section  II. 

HERNIA  OF  THE  ABDOMEN. 

The  lower  part  of  the  abdominal  wall,  which  has  been  inguinal 

' nftrma. 


500 


DISSECTION  OF  THE  ABDOMEN. 


The  dissec- 
tion on  the 
left  groin. 


Reflect 

oblique. 


Cut  the 
cremaster. 

Clean  sub- 
jacent parts. 


Show  the 
epigastric 
vessels. 


Situation  of 

inguinal 

hernia. 


Predisposi- 
tion natur- 
ally. 


Course  it 
follows. 


reserved  on  tlie  left  side  of  the  body,  should  be  now  dissected 
for  inguinal  hernia. 

Dissection . — The  skin,  the  superficial  fascia,  and  the  apo- 
neurosis of  the  external  oblique  having  been  already  reflected 
in  the  previous  examination  of  the  wall  of  the  abdomen,  the 
necessary  dissection  of  the  inguinal  region  will  be  com- 
pleted by  reflecting  the  internal  oblique  muscle  as  in 
fig.  75, 2. 

To  raise  upwards  the  oblique  muscle,  its  lower  fleshy 
origin  from  Poupart’s  ligament  must  be  detached.  For  this 
purpose  let  one  incision  be  made  across  the  fleshy  part  of 
the  internal  oblique,  from  the  iliac  crest  towards  the  linea 
alba  ; and  after  the  depth  of  the  muscle  has  been  ascertained 
by  the  layer  of  areolar  and  fatty  tissue  beneath  it,  let  the 
lowest  fibres  be  carefully  cut  through  at  their  origin  from 
Poupart’s  ligament.  By  detaching  the  muscle  cautiously, 
the  student  will  be  able  to  raise  it  from  the  subjacent  trans- 
versalis,  so  that  it  may  be  turned  upwards  on  the  abdomen 
(fig.  7 5).  The  separation  of  the  two  muscles  just  mentioned  is 
sometimes  difficult  in  consequence  of  their  fibres  being  blended 
together,  but  a branch  of  the  circumflex  iliac  artery  marks 
their  intermuscular  space. 

The  cremaster  muscle  is  then  to  be  divided  along  the  cord, 
and  to  be  reflected  to  the  sides. 

Let  the  dissector  clean  the  surface  of  the  transversalis 
muscle,  without  displacing  its  lower  arched  border  ; and 
trace  with  care  the  conjoined  tendon  of  the  internal  oblique 
and  transversalis,  to  show  its  exact  extent  outwards.  The 
fascia  transversalis  and  the  spermatic  cord  should  be  likewise 
nicely  cleaned. 

Crossing  the  interval  apparent  below  the  border  of  the 
transversalis  muscle,  is  the  epigastric  artery,  which  lies  close 
to  the  inner  side  of  the  internal  abdominal  opening,  but 
beneath  the  fascia  transversalis.  A small  piece  of  the  fascia 
should  be  cut  away  to  show  the  vessel  on  the  side  of  the 
abdominal  ring. 

Inguinal  Hernia. — A protrusion  of  intestine  through 
the  lower  part  of  the  abdominal  wall  near  Poupart’s  liga- 
ment (the  part  answering  to  the  inguinal  region),  is  named 
an  inguinal  hernia.  The  escape  of  the  intestine  in  this 
region  is  predisposed  to  by  the  deficiency  in  the  muscular 
strata,  by  the  passage  of  the  spermatic  cord  through  the 
abdominal  parietes,  and  by  the  existence  of  fossae  on  the 
inner  surface  of  the  wall. 

The  gut  in  leaving  the  abdomen  either  passes  through 
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the  internal  abdominal  ring  with  the  cord,  or  is  projected 
through  the  part  of  the  abdominal  wall  between  the  epi- 
gastric artery  and  the  edge  of  the  rectus  muscle. 

The  hernia  of  this  region  is  distinguished  by  the  names  Two  kinds, 
external  and  internal,  from  its  position  to  the  epigastric  obUquef  °r 
artery ; and  it  is  called  also  oblique  and  direct,  from  the 
direction  it  takes  through  the  abdominal  wall.  Thus  the 
hernia  protruding  through  the  internal  abdominal  ring  with 
the  cord  is  called  external  from  being  outside  the  artery, 
and  oblique  from  its  slanting  course  ; whilst  the  hernia 
between  the  edge  of  the  rectus  and  the  epigastric  artery  is 
named,  in  like  manner,  internal  from  being  inside  the  artery,  internal  or 
and  direct  from  its  straight  course.  direct. 

External  or  Oblique  Inguinal  Hernia  leaves  the  cavity  External  or 
of  the  abdomen  with  the  spermatic  cord,  and  traversing  the  obll(lue- 
inguinal  canal,  makes  its  exit  from  the  abdominal  wall  by 
the  external  abdominal  ring. 

Anatomy  of  the  external  hernia . — To  acquire  a knowledge  Anatomy  of 
of  the  anatomy  of  this  hernia  it  will  be  necessary  to  study  ^ned°n" 
the  space  in  which  it  lies  (inguinal  canal),  the  apertures  by 
which  it  enters  and  leaves  the  wall  of  the  abdomen  (abdominal 
rings),  and  the  coverings  it  receives  in  its  progress  to  the 
surface  of  the  body. 

The  inguinal  canal  (fig.  75)  is  the  interval  between  the  inguinal 
flat  muscles  of  the  abdominal  wall,  which  contains  the  sper-  caual‘ 
matic  cord  in  the  male,  and  the  round  ligament  in  the  Direction, 
female.  Its  direction  is  oblique  downwards  and  inwards, 
being  nearly  parallel  to  Poupart’s  ligament  ; and  its  length  Length, 
is  about  one  inch  and  a half.  Superiorly  it  communicates 
with  the  cavity  of  the  abdomen  by  the  internal  abdominal  Openings, 
ring ; and  interiorly  it  ends  at  the  external  abdominal 
ring. 

Towards  the  surface  of  the  body  the  canal  is  bounded  by  Boundaries 
the  two  oblique  muscles  though  unequally  : — Thus  in  its  sur' 
outer  third  (half  an  inch)  it  is  formed  by  both  muscles  ; 
but  at  the  inner  or  lower  two  thirds  (one  inch)  it  is  bounded 
only  by  the  aponeurosis  of  the  external  oblique.  Superficial 
to  the  muscular  parts,  are  the  skin  and  fat. 

Towards  the  cavity  of  the  abdomen  the  wall  of  the  canal  Next  the 
is  constructed  chiefly  by  the  fascia  transversalis,  and  the 
conjoined  tendon  of  the  internal  oblique  and  transversalis  in 
this  wise  : — The  transversalis  fascia  reaches  all  the  distance, 
like  the  external  oblique;  and  the  conjoined  tendon  is  placed 
in  front  of  it  for  about  an  inch  below.  Deeper  than  the 
transversalis  fascia  are  the  subperitoneal  fat  and  the  peri- 
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toneum,  which  correspond  with  the  skin  and  superficial 
fascia  on  the  outer  surface.  Occasionally  the  triangular 
ligament  projects  far  enough  outwards  behind  the  external 

Fig.  75/ 


abdominal  ring  to  take  part  in  the  formation  of  the  posterior 
wall  of  the  canal. 

Flooring  Along  the  lower  part,  or  the  floor,  the  canal  is  limited  by 
the  canal°f  ^ie  uni°n  of  the  fascia  transversalis  with  Poupart’s  ligament, 
and  by  the  fibres  of  the  ligament  inserted  into  the  pectineal 
line  ; whilst  along  the  upper  part  its  extent  is  determined 
by  the  apposition  of  the  muscles. 

Canal  in  the  In  the  female,  the  canal  has  the  same  length  and  bound- 
female.  aries,  though  it  is  usually  somewhat  smaller.  In  that  sex  it 
lodges  the  round  ligament. 


* View  of  the  inguinal  canal,  the  external  and  internal  oblique 
muscles  being  reflected  (Quain’s  Anatomy).  1.  External  oblique. 
2 and  2'.  Internal  oblique.  3.  Transversalis  muscle.  4.  Transversalis 
fascia.  5.  Spermatic  cord  covered  by  a tube  from  the  transversalis 
fascia.  6.  Upper  end  of  the  falciform  border  of  the  saphenous  opening. 
7.  Crural  sheath.  8.  Femoral  artery.  9.  Femoral  vein  : and  the 
small  space  inside  it  above  is  the  crural  canal.  10.  Saphenous  vein, 
with  a branch  11. 
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The  internal  abdominal  ring  (fig.  75,  4)  is  an  aperture  in  internal 
the  fascia  transversalis,  which  is  situate  mid-way  between  ring>  u 
the  symphysis  pubis  and  the  iliac  crest,  and  half  an  inch  Situation, 
above  Poupart’s  ligament.  Arching  above  and  on  the  inner  Upper  and 
side  of  the  aperture,  is  the  lower  border  of  the  transversalis 
muscle  ; this  is  fleshy  at  the  outer,  but  tendinous  at  the 
inner  half.  On  the  inner  side  of  the  opening  lie  the  epi-  inner 
gastric  vessels.  It  is  oval  in  form,  the  extremities  of  the  boundary- 
oval  being  directed  upwards  and  downwards,  and  the  fascia  Form.and 
at  its  outer  and  lower  parts  is  stronger  than  at  the  opposite 
side. 

This  opening  in  the  fascia  transversalis  is  the  inlet  to  the  Parts  trans- 
inguinal  canal,  and  through  it  the  cord,  or  the  round  liga-  trough  it 
ment,  passes  into  the  wall  of  the  abdomen.  The  external 
hernia  leaves  likewise  the  abdomen  at  the  same  spot.  All 
the  protruding  parts  receive  as  a covering  the  prolongation 
from  the  margin  of  the  opening. 

The  external  abdominal  ring  (fig.  73)  is  the  outlet  of  the  External 
inguinal  canal,  and  through  it  the  cord,  or  the  ^inguinal  ring. 
hernia,  reaches  the  surface  of  the  body.  This  aperture  is  Situation, 
placed  in  the  aponeurosis  of  the  external  oblique  muscle,  near 
the  crest  of  the  pubes  ; and  from  the  margin  a prolongation 
is  sent  on  the  parts  passing  through  it  (see  p.  485). 

Course  and  coverings  of  the  hernia. — A piece  of  intestine  Theintes- 
leaving  the  abdomen  with  the  cord,  and  passing  through  the  ^re^hf°llow' 
inguinal  canal  to  the  surface  of  the  body,  will  obtain  the  course  of 
same  coverings  as  the  cord,  viz.,  one  from  every  structure  the cord’ 
in  the  lateral  part  of  the  wall  of  the  abdomen,  except  from 
the  transversalis  muscle. 

It  receives  its  investments  in  this  order  : — As  the  intestine  has  cover- 
is  first  thrust  outwards,  it  carries  before  it  the  peritoneum  peritoneum 
and  the  subperitoneal  fat,  and  enters  the  tube  of  the  fascia  and  fat, 
transversalis  (infundibuliform  fascia)  around  the  cord.  Still  yersalis^118 
increasing  in  size  the  piece  of  gut  is  forced  downwards  to 
the  lower  border  of  the  internal  oblique  muscle,  where  it 
will  have  the  cremasteric  fascia  or  covering  applied  to  it . cremaster, 
The  intestine  is  afterwards  directed  along  the  front  of  the 
cord  to  the  external  abdominal  ring,  and  in  passing  through 
that  opening  receives  the  investment  of  the  intercolumnar  ^sec^atlc 
or  spermatic  fascia.  Lastly,  as  the  hernia  descends  towards  superficial 
the  scrotum,  it  has  the  additional  coverings  of  the  superficial  g^n,  ’ 
fascia  and  the  skin.  So  that  in  a hernia  which  has  passed 
the  external  abdominal  ring,  the  coverings  from  without 
inwards  are  the  following  : — the  skin  and  the  superficial 
fascia,  the  spermatic  and  cremasteric  fasciae,  the  fascia  trans- 
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versalis,  the  subperitoneal  fat,  and  the  peritoneum  or  sac. 
if  it  has  left  These  different  laminae  become  much  thickened  in  a hernia 
rial  wan?mi"  that  has  existed  for  some  time. 

Should  a piece  of  intestine  remain  in  the  inguinal  canal, 
the  layers  investing  it  will  depend  upon  the  spot  to  which 
it  has  extended. 

Stricture  Seat  of  stricture. — The  protruded  intestine  may  be  con- 
stricted firstly  at  the  internal  abdominal  ring  by  fibrous 
where  bands  outside,  or  by  a thickening  inside  the  neck  of  the 
sac  ; secondly  in  the  inguinal  canal  by  the  fleshy  internal 
oblique  muscle ; and  thirdly  at  the  external  abdominal  ring. 
To  free  it,  The  stricture  is  placed  usually  at  one  of  the  abdominal  rings, 
thT incision,  though  most  commonly  at  the  inner.  Supposing  the  stric- 
ture to  be  inside  the  neck  of  the  sac,  so  as  to  render 
necessary  the  opening  of  the  sac  and  the  division  of  the 
strictured  part  from  within,  the  incision  should  be  made 
directly  upwards. 

The  taxis.  Whilst  efforts  are  being  made  to  force  back  a piece  of 
protruded  intestine  during  life,  the  direction  of  the  canal  and 
the  situation  of  the  internal  abdominal  ring  should  be  borne 
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Other  designations , — This  kind  of  hernia  has  other  names 
applied  to  it  sometimes  by  surgeons,  according  as  it  has 
passed  certain  points  in  the  wall  of  the  abdomen.  If  the 
protrusion  remains  in  the  inguinal  canal,  the  term  bubonocele 
is  applied  to  the  swelling  ; but  if  it  has  extended  into  the 
scrotum,  the  appellation  scrotal  rupture , or  oscheocele , is  given 
to  it. 

Varieties  of  the  external  hernia. — There  are  two  varieties 
of  the  oblique  inguinal  hernia,  which  are  distinguished  by 
the  condition  of  the  peritoneal  covering. 

a.  Congenital  hernia. — If  the  piece  of  the  peritoneum, 
which  accompanies  the  testicle  from  the  abdomen  in  the 
fetus,  remains  unobliterated,  and  the  intestine  descends  in 
it  without  protruding  any  fresh  piece  of  the  serous  membrane, 
the  hernia  is  called  congenital. 

b.  Infantile  hernia. — Should  the  prolongation  of  the  peri- 
toneum be  only  partly  obliterated,  say  in  the  inguinal  canal, 
so  that  the  descending  intestine,  invested  by  a separate  peri- 
toneal covering,  projects  into  or  behind  the  unobliterated 
sac,  like  a viscus  into  a serous  membrane,  the  hernia  is 
named  infantile. 

The  Internal  or  Direct  Inguinal  Hernia  escapes  on  the 
inner  side  of  the  epigastric  artery,  and  has  a straight  course 
through  the  abdominal  parietes  and  the  external  abdominal 
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ring.  Its  situation  and  coverings,  and  the  seat  of  stricture, 
will  be  better  comprehended  after  the  examination  of  the 
part  of  the  abdominal  wall  through  which  it  passes. 

Anatomy  of  the  internal  hernia. — At  the  lower  part  of 
the  abdominal  wall  is  a triangular  space  between  the  epigas- 
tric artery  on  one  side,  the  outer  edge  of  the  rectus  muscle 
on  the  other,  and  the  inner  half  of  Poupart’s  ligament 
below.  Over  the  inner  two  thirds  of  the  area  of  the  space 
the  conjoined  tendon  of  the  internal  oblique  and  transver- 
salis  is  stretched,  as  it  descends  to  its  insertion  into  the 
pectineal  line  ; but  at  the  outer  third  there  exists  only  fascia 
transversalis. 

Any  intestine  protruding  in  this  spot  must  rupture  or 
elongate  the  different  structures,  because  there  is  not  any 
aperture  or  tube  by  which  it  can  descend,  as  in  the  external 
hernia.  Further,  the  coverings  of  the  hernia,  and  its  extent 
and  direction  in  the  lower  part  of  the  inguinal  canal,  must 
vary  according  as  the  gut  is  forced  through  the  portion  of 
the  space  covered  by  the  conjoined  tendon,  or  through  the 
part  external  to  that  tendon. 

Course  and  coverings  of  the  hernia. — The  common  kind  of 
the  internal  hernia  (inferior)  does  not  accompany  the  cord 
along  the  inguinal  passage,  but  passes  through  the  inner  part 
of  the  triangular  space  which  is  covered  by  the  con- 
joined tendon,  and  straight  through  the  external  abdominal 
ring. 

The  intestine  in  protruding  carries  before  it  the  peritoneum, 
the  subperitoneal  fatty  membrane,  and  the  fascia  transver- 
salis ; next  it  either  elongates  the  conjoined  tendon,  or,  as 
is  the  case  in  a sudden  rupture,  separates  the  fibres,  and 
escapes  between  them.  Then  the  intestine  advances  into 
the  lower  part  of  the  inguinal  canal,  where  it  is  opposite 
the  external  abdominal  ring  ; and  it  passes  outwards  through 
the  ring,  lying  on  the  inner  side  of  the  cord,  and  receiving 
at  the  same  time  the  covering  of  the  fascia  spermatica. 
Lastly  it  is  invested  by  the  superficial  fascia  and  the 
skin. 

In  number  the  coverings  of  the  internal  hernia  are  the 
same  as  those  of  the  external  ; and  in  kind  they  are  the 
same,  with  this  exception,  viz.,  that  the  conjoined  tendon  is 
substituted  for  the  cremasteric  fascia. 

Seat  of  stricture. — The  stricture  in  this  form  of  hernia 
occurs  most  frequently  around  or  in  the  neck  of  the  sac  ; 
next  in  frequency  at  the  margin  of  the  fissured  tendon  ; and 
lastly  at  the  external  abdominal  ring.  Where  it  is  necessary 
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to  open  the  hernial  sac  to  relieve  the  stricture,  after  having 
divided  constricting  hands  external  to  the  neck,  the  cut  is  to 
be  made  directly  upwards  as  in  the  external  hernia. 

The  position  of  the  openings  in  the  abdominal  wall  should 
be  kept  in  mind  during  attempts  to  reduce  an  internal 
hernia  ; and  the  straightness  of  the  course  of  the  intestine 
in  this  kind,  in  comparison  with  an  external  hernia,  should  be 
remembered. 

Variety  of  internal  hernia. — Another  kind  of  internal 
hernia  (superior)  projects  through  that  part  of  the  area  of 
the  triangular  space,  which  is  external  to  the  conjoined 
tendon.  Its  existence  is  determined  by  the  unusual  position 
of  the  obliterated  hypogastric  artery  behind  the  wall  of  the 
abdomen  (p.  507). 

If  this  hernia  existed,  it  is  evident  that  it  would  pierce 
the  abdominal  wall  close  to  the  epigastric  artery,  and  would 
descend  along  nearly  the  whole  of  the  inguinal  canal  to 
reach  the  external  abdominal  ring  ; consequently  the  term 
direct  would  not  apply  strictly  to  the  form  of  internal  hernia 
now  under  consideration. 

Coverings. — As  this  internal  hernia  traverses  nearly  the 
whole  of  the  inguinal  canal,  it  has  exactly  the  same  cover- 
ings as  the  external  hernia,  viz.,  the  skin  and  the  superficial 
fascia,  the  spermatic  and  cremasteric  fasciae,  the  fascia  trans- 
versalis,  and  the  subperitoneal  fat  and  the  peritoneum. 

Seat  of  stricture. — The  constriction  of  the  intestine  will 
take  place  from  similar  causes,  and  will  be  found  at  the 
same  spots  as  in  the  external  hernia  ; and  from  the  inability 
always  to  decide  in  the  living  body  whether  a hernia  is 
internal  or  external,  the  rule  observed  in  dividing  the  in- 
ternal stricture  of  the  neck  of  the  sac  is  to  cut  directly 
upwards,  as  in  the  other  kinds  of  inguinal  hernia. 

Umbilical  Hernia,  or  exomphalos,  is  a protrusion  of 
the  intestine  either  through  or  by  the  side  of  the  umbilicus. 
It  is  very  variable  in  size,  and  its  course  is  straight  through 
the  abdominal  wall. 

Coverings. — The  coverings  of  the  intestine  in  a small 
hernia  are  thin,  and  few  in  number ; they  are  the  skin  and  the 
superficial  fascia  ; a prolongation  from  the  tendinous  margin 
of  the  abdominal  opening  ; together  with  the  remaining 
deep  coverings  of  the  fascia  transversalis,  the  subperitoneal 
fat  and  the  peritoneum.  If  the  hernia  is  suddenly  produced, 
it  may  want  the  investment  that  otherwise  is  derived  from 
the  tendon  of  the  external  oblique  muscle.  Over  the  end 
of  the  tumour  the  fat  in  the  superficial  fascia  disappears, 
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and  this  covering  becomes  blended  with  the  other  contiguous 
structures. 

Seat  of  stricture.- — The  stricture  on  the  intestine  is  stricture, 
generally  found  at  the  margin  of  the  tendinous  opening  in 
the  abdominal  wall ; and  it  may  be  either  in  or  outside  the 
neck  of  the  sac,  as  in  the  other  kinds  of  hernia.  It  should 
be  remembered  that  the  narrowed  neck  is  at  the  upper  part, 
and  not  in  the  centre  of  the  swelling.  The  constriction  may 
be  removed  by  cutting  the  parts  around  the  neck.  Or  if  the 
sac  is  opened  the  knife  may  be  carried  upwards,  but  there 
is  not  any  vessel  to  be  injured  in  the  operation. 

Other  Forms  of  Hernia. — At  each  of  the  other  aper-  other 
tures  in  the  parietes  of  the  abdomen,  a piece  of  intestine  ^rni^are 
may  be  protruded,  so  as  to  form  a hernial  tumour.  For 
instance  there  may  be  femoral  hernia  below  Poupart’s  femoral, 
ligament,  with  the  femoral  vessels  ; obturator  hernia 
through  the  thyroid  foramen,  with  the  artery  of  the  obturator, 
same  name ; and  ischiatic  hernia  through  the  ischiatic  ischiatic. 
notch. 

The  femoral  hernia,  as  the  most  important,  will  be 
noticed  presently  ; but  the  student  must  refer  to  some 
special  treatise  for  his  information  respecting  the  other 
abdominal  hernise. 

Dissection. — The  abdomen  may  be  now  opened  to  see  the  Dissection, 
cords  and  the  depressions  on  the  posterior  surface  of  the 
abdominal  wall.  For  that  purpose  a transverse  cut  is 
to  be  made  through  the  umbilicus  across  the  front  of  the 
abdomen.  On  holding  up  the  lower  part  of  the  abdominal 
wall  the  cords  will  be  seen  ascending  to  the  umbilicus  from 
the  pelvis. 

Cords  of  the  abdominal  wall. — In  the  middle  line  of  the  Cords  inside 
abdominal  wall,  at  its  posterior  aspect,  is  the  prominence  of  abdomeu  > 
the  remains  of  the  urachus,  which  reaches  from  the  summit 
of  the  bladder  to  the  umbilicus.  On  each  side  is  another  one  in 
cord,  formed  by  the  obliterated  hypogastric  artery  ; this  is  ’ 

directed  from  the  side  of  the  pelvis  to  the  umbilicus,  and  another  on 
lies  usually  behind  or  close  to  the  epigastric  artery,  near 
Poupart’s  ligament. 

Fossce. — When  the  disposition  of  the  cords  is  such  as  forming  two 
above  mentioned,  two  fossse  are  seen  near  Poupart’s  liga-  foss£e' 
ment,  one  on  each  side  of  the  obliterated  hypogastric  artery, 
which  correspond  with  the  situation  of  the  internal  and 
external  abdominal  rings,  and  with  the  places  where  the 
external  and  internal  (common  kind)  hernise  occur. 

But  occasionally  the  cord  of  the  obliterated  hypogastric  Sometimes 
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is  moved  inwards  from  the  epigastric  artery,  to  the  line  of 
junction  of  the  outer  with  the  inner  two  thirds  of  the 
triangular  space  through  which  the  direct  hernia  comes. 
In  this  condition  of  the  cord  there  would  be  a hollow  or 
fossa  on  each  side  of  it  at  the  lower  part  of  the  abdomen, 
corresponding  with  the  spots  at  which  the  two  kinds  of 
internal  hernia  escape.  When  the  hypogastric  cord  has  the 
unusual  position  mentioned,  there  may  be  three  fossae  at 
each  side,  on  the  lower  part  of  the  abdominal  wall  ; viz, 
one  between  it  and  the  urachus,  another  between  it  and 
the  epigastric  vessels,  and  a third  outside  the  epigastric 
artery.  And  there  may  be  one,  two,  or  three  kinds  of 
inguinal  hernia  on  each  side,  according  to  the  number  of  the 
fossae. 

Femoral  Hernia. — In  this  hernia  the  intestine  leaves 
the  abdomen  below  Poupart’s  ligament,  and  descends  in  the 
loose  membranous  sheath  around  the  femoral  vessels.  The 
course  that  the  intestine  takes,  and  the  coverings  that 
it  receives,  will  be  readily  understood  after  the  anatomy 
of  the  parts  among  which  it  passes  has  been  learnt.  Only 
so  much  of  the  structures  will  be  described  here  as  can 
be  now  seen,  the  rest  are  noticed  fully  in  the  dissection  of 
the  thigh. 

Dissection. — The  examination  of  the  parts  concerned 
in  the  femoral  hernia  is  to  be  made  on  the  left  side  of 
the  body. 

The  lower  portion  of  the  abdominal  wall  is  to  be  divided 
from  the  umbilicus  to  the  pubes.  The  peritoneum  is  to  be 
detached  from  the  inner  surface  of  the  wall  and  the  iliac 
fossa  ; and  the  layer  of  the  subperitoneal  fat  is  to  be 
separated  in  the  same  way,  but  before  doing  this  it  will 
be  necessary  to  cut  through  the  cord  at  the  abdominal  ring. 
As  the  last  layer  is  raised,  one  or  more  lymphatic  glands 
will  be  seen  by  the  side  of  the  iliac  vessels.  Any  loose 
tissue  that  remains  is  to  be  taken  away  to  show  the  upper 
opening  of  the  membranous  sheath  which  contains  the 
femoral  vessels.  In  this  dissection  the  genito-crural  nerve 
is  seen  on  the  iliac  artery. 

Afterwards  the  iliac  fascia  and  the  fascia  transversalis  are 
to  be  traced  to  Poupart’s  ligament,  to  see  the  part  that  each 
takes  in  the  production  of  the  crural  sheath. 

Anatomy  of  femoral  hernia. — The  structures  concerned 
in  the  femoral  hernia  are  severally  to  be  examined,  viz.  the 
subperitoneal  fat  ; the  membranes  (transversalis  and  iliac 
fascia)  lining  the  interior  of  the  abdominal  cavity  near 
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Poupart’s  ligament,  with  the  sheath  to  which  they  give 
origin  ; and  lastly,  the  crural  ring,  or  the  space  through 
which  the  hernia  leaves  the  abdomen. 

The  subperitoneal  fat  extends  as  a continuous  layer  be-  Subperi- 
neath  the  peritoneum,  but  it  is  thickest  and  most  fibrous  toneal  fat> 
at  the  lower  part  of  the  abdomen  where  the  vessels  pass 
under  Poupart’s  ligament.  At  that  spot  it  extends  over  the 
upper  opening  of  the  sheath  of  the  vessels,  instead  of 
descending  in  it  around  the  vessels  ; and  internal  to  the 
vein,  it  covers  a space  named  crural  ring,  as  well  as  a lymph- 
atic giand  which  occupies  that  space.  The  piece  of  the  forms  sep- 
layer  that  stretches  over  the  crural  ring  is  named  by  tumcrural°- 
M.  Cloquet  septum  crurale  ; and  it  is  described  by  him  as 
being  concave  towards  the  abdomen,  and  convex  towards 
the  thigh.  An  inguinal  gland  is  generally  attached  to  its 
under  surface. 

Fig.  76.* 


The  fascia  transver sails  (fig.  76,  7 ) has  been  before  Fascia 
described  (p.  494).  When  traced  down  to  Poupart’s  liga-  salis^®1' 

* Inner  view  of  the  abdominal  wall  and  of  the  fasciae  constructing 
the  crural  sheath  (Quain’s  Anatomy).  1,  2,  and  4,  refer  to  parts  of 
the  hip  bone.  5.  Internal  obturator  muscle.  6.  Rectus  abdominis. 

7.  Transversalis  fascia  covering  the  transversalis  muscle.  8.  Iliac 
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ment,  it  may  be  seen  to  join  tbe  iliac  fascia  external  to  the 
situation  of  the  large  iliac  artery ; but  internal  to  that  spot 
it  is  continued  downwards  to  the  thigh  in  front  of  the 
femoral  vessels,  and  forms  the  anterior  part  of  the  crural 
sheath. 

The  iliac  fascia  (fig.  76,  8 ) covers  the  iliacus  muscle,  and 
lies  beneath  the  iliac  vessels.  At  Poupart’s  ligament  its 
disposition  is  similar  to  that  of  the  transversalis  fascia  ; for 
external  to  the  iliac  vessels  it  joins  the  fascia  transversalis 
along  the  line  of  the  ligament  ; but,  internal  to  the  spot 
mentioned,  it  is  prolonged  behind  the  vessels  into  the  pos- 
terior part  of  the  crural  sheath. 

The  crural  sheath  is  the  loose  membrane  that  encloses  the 
femoral  vessels  as  they  enter  the  thigh.  It  is  obtained  from 
the  membranes  that  line  the  abdomen.  Its  anterior  half  is 
continuous  with  the  fascia  transversalis,  and  its  posterior  half 
is  derived  from  the  fascia  iliaca.  The  whole  of  the  upper 
part  of  the  sheath  is  not  filled  by  the  vessels,  for  a space 
(crural  ring)  exists  on  the  inner  side  of  the  vein  (fig.  7 6), 
which  contains  a gland,  and  through  which  the  intestine 
descends  in  femoral  hernia. 

The  crural  ring  is  described  partly  in  the  dissection  of 
the  thigh,  but  its  boundaries  are  better  seen  now  in  the 
examination  of  the  abdomen.  It  is  the  interval  in  the 
sheath,  at  the  inner  side  of  the  femoral  vein  (fig.  76)  ; it  is 
about  half  an  inch  wide,  and  is  filled  by  a lymphatic  gland. 
Bounding  it  internally,  are  the  crural  sheath,  Gimbernat’s  i 
ligament,  and  the  conjoined  tendon  ; and  limiting  it  ex-  >' 
ternally  is  the  femoral  vein  without  the  intervention  of  the 
sheath.  In  front  of  the  crural  sheath  and  ring  is  Poupart’s 
ligament  with  the  deep  arch,  and  behind  is  the  pubes. 
Along  the  front  of  the  space,  but  outside  the  tube  of  fascia, 
lies  the  spermatic  cord  in  the  male,  and  the  round  ligament 
in  the  female. 

Position  of  vessels  around  the  ring  (fig.  76). — Commonly 
the  crural  ring  is  almost  surrounded  by  vessels.  Thus,  on 
the  outer  side  is  the  femoral  vein  ; and  above  it,  on 
the  outer  side,  are  the  epigastric  vessels.  In  front  is 
a small  branch  (pubic)  from  the  epigastric  artery  to  the 
back  of  the  pubes  ; and  the  vessels  of  the  spermatic  cord 


fascia  covering  the  iliacns  muscle.  9.  Psoas  magnus  muscle  cut.  10. 
Iliac  artery.  11.  Iliac  vein  : the  dark  interval  on  its  inner  side 
indicates  the  crural  ring.  12.  Epigastric  artery  and  its  two  veins. 

13.  Parts  of  the  spermatic  cord  lying  in  the  internal  abdominal  ring,  j 

14.  Obturator  vessels  with  the  unusual  arrangement. 
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may  be  said  to  be  placed  along  tbe  anterior  aspect  of  the 
ring.  The  ring  is  bounded  therefore  by  vessels  except 
internally  and  behind. 

But  in  some  bodies  the  obturator  artery  takes  origin  from  state  of 
the  epigastric,  and  comes  to  lie  along  a part  of  the  ring  as  ^-^ual 
it  passes  to  the  pelvis.  In  that  course  it  may  have  two 
positions  with  respect  to  the  ring  : — either  it  lies  close  to 
the  iliac  vein,  and  therefore  on  the  outer  side  of  the  ring  ; 
or  it  arches  over  the  ring,  descending  on  the  inner  side  at 
the  base  of  Gimbernat’s  ligament.  If  the  artery  takes  the 
first-mentioned  course,  which  is  the  most  frequent  arrange- 
ment, the  inner  side  of  the  ring  will  be  free  from  vessels  ; 
but  in  the  other  condition  the  ring  will  have  an  additional 
vessel  on  the  inner  side,  and  will  be  encircled  except  at  the 
posterior  part. 

Course  and  .coverings  of  femoral  hernia. — The  intestine  Course  and 
leaves  the  abdomen  by  the  opening  of  the  crural  ring  ; and  femoral  °f 
it  descends  in  the  large  crural  sheath  on  the  vessels,  internal  hernia, 
to  the  vein,  as  far  as  the  saphenous  opening,  where  it  pro- 
jects to  the  surface  of  the  thigh.  In  its  progress  the  From  abdo- 
intestine  will  push  before  it  the  peritoneum,  and  the  sub-  ^.ftoneum 
peritoneal  fat  (septum  crurale)  ; and  it  will  displace,  or  and  subperi- 
cause  to  be  absorbed  the  gland  that  fills  the  crural  ring.  toneal  fat‘ 
Having  reached  the  level  of  the  saphenous  opening,  the 
intestine  carries  before  it  the  inner  side  of  the  crural  sheath 
and  the  cribriform  fascia ; and,  lastly,  it  receives  coverings  inner  part 
from  the  superficial  structures  of  the  thigh.  The  dissection  of  sheath, 
of  the  thigh  may  be  referred  to  for  fuller  detail. 

Seat  of  stricture. — The  stricture  of  a femoral  hernia  is  stricture 
placed  either  around  or  in  the  neck  of  the  sac,  opposite  the  neck, r or  at 
base  of  Gimbernat’s  ligament  ; or  it  is  found  lower  down  saphenous 
at  the  margin  of  the  saphenous  opening  in  the  thigh.  1 

To  free  the  intestine  from  the  constricting  fibrous  band  incision  to- 
arching  over  it,  an  incision  is  to  be  made  down  to  the  dlvlde  lu 
neck  of  the  sac  at  the  inner  and  upper  part.  And  to  relieve 
the  deep  stricture  within  the  neck  of  the  sac,  the  knife  is  to 
be  carried  horizontally  inwards,  or  upwards  and  inwards 
through  the  thickened  sac  and  a few  fibres  of  the  free  edge 
of  Gimbernat’s  ligament. 

Danger  to  vessels.  — When  the  incision  is  made  upwards  Risk  of 
and  inwards  to  loosen  the  deep  constricting  band  in  the  neck  vessels  in 
of  the  sac,  there  will  not  be  any  vessel  iujured  unless  the  resular 
cut  should  be  made  so  long  as  to  reach  the  spermatic  cord, 
or  the  small  pubic  branch  of  the  epigastric  artery. 

And  when  the  incision  is  made  directly  inwards  with  the 
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same  view,  there  is  not  in  ordinary  cases  any  vessel  in  the 
way  of  the  knife  on  the  inner  side  of  the  ring.  But  in 
in  some  few  instances  (once  in  about  eighty  operations, 
Lawrence),  the  obturator  artery  takes  its  unusual  course, 
lying  in  front  of  and  on  the  inner  side  of  the  neck  of  the 
hernia,  and  will  be  before  the  knife  in  the  division  of  the 
stricture.  As  this  condition  of  the  vessel  cannot  be 
recognised  beforehand,  the  surgeon  will  best  avoid  the 
danger  of  wounding  the  artery  by  a cautious  and  sparing 
use  of  the  knife. 


Section  III. 

CAVITY  OF  THE  ABDOMEN. 

The  abdominal  cavity  is  the  space  included  between  the 
spinal  column  behind,  and  the  visceral  arches  with  their 
intervening  muscles  in  front.  It  contains  the  digestive, 
urinary,  and  generative  organs,  with  their  vessels  and 
nerves. 

Dissection. — To  prepare  ne  cavity  for  examination,  the 
remainder  of  the  abdominal  wall  above  the  umbilicus  is  to 
be  divided  by  a cut  along  the  left  side  of  the  linea  alba  as 
far  as  the  xiphoid  cartilage.  The  resulting  flaps  may  be 
thrown  to  the  sides. 

Size  and  form. — This  space  is  the  largest  in  the  body. 
It  is  oval  in  form  with  the  ends  of  the  oval  upwards  and 
downwards,  so  that  it  measures  more  in  the  vertical  than 
the  transverse  direction  ; and  it  is  much  wider  superiorly 
than  interiorly. 

Boundaries. — Above  it  is  limited  by  the  diaphragm  ; and 
below  by  the  levatores  ani,  and  the  structures  that  close  the 
outlet  of  the  pelvis  : both  these  boundaries  are  in  part 
fleshy,  and  concave  towards  the  contents  of  the  cavity,  so 
that  the  cavity  will  be  diminished  by  their  contraction  and 
flattening.  In  front  and  on  the  sides  the  parietes  are  partly 
osseous  and  partly  muscular  : — thus  towards  the  upper  and 
lower  limits  is  the  bony  framework  of  the  body,  viz.  the 
ribs  in  one  direction  and  the  pelvis  in  the  other ; but  in  the 
centre  are  the  muscles  of  the  abdominal  wall.  Behind  is 
the  spinal  column  with  the  muscles  contiguous  to  it,  viz.  the 
psoas  and  the  quadratus  lumborum. 

Alterations  in  size. — The  dimensions  of  the  cavity  are 
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influenced  by  tlie  varying  conditions  of  the  boundaries.  Its  altered  by 
depth  is  diminished  by  the  contraction  and  descent  of  the  diaphragm 
diaphragm,  and  the  contraction  and  ascent  of  the  levatores  and  levator 
ani  ; and  it  is  restored  to  its  former  dimensions  by  the 
relaxation  of  those  muscles.  The  width  is  lessened  by  the  Width  by 
contraction  of  the  abdominal  muscles  ; and  it  is  enlarged,  “aiiCofS  111 
during  their  relaxation,  by  the  action  of  the  diaphragm  and  abdomen, 
levatores  ani  driving  outwards  the  viscera.  The  greatest  How  excreta 
diminution  of  the  space  is  effected  by  the  simultaneous  exPelled- 
contraction  of  all  the  muscular  boundaries,  as  in  the  ex- 
pulsion of  the  excreta. 

Divisions  of  the  space . — An  arbitrary  division  has  been  Division  of 
made  of  the  space  into  that  of  the  pelvis  and  that  of  the  sPace- 
abdomen  proper. 

The  pelvic  portion  is  situate  below  the  brim  of  the  pelvis,  Pelvic 
and  contains  chiefly  the  generative  and  urinary  organs.  portion. 

The  abdominal  portion  reaches  from  the  diaphragm  to  the  Abdomen 
brim  of  the  pelvis,  and  lodges  the  alimentary  tube  and  its  proper- 
appendages,  together  with  the  kidneys — the  secretory  organs 
of  the  urine.  A serous  membrane,  the  peritoneum,  lines 
the  cavity,  and  covers  the  viscera. 

The  following  description  concerns  the  part  of  the  cavity  Abdomen 
between  the  diaphragm  and  the  orim  of  the  pelvis.  Towards  described! e 
the  end  of  the  dissection  of  the  abdomen,  the  pelvic  portion  Pelvis  after, 
will  receive  a separate  notice. 

Regions.  — The  large  upper  part  of  the  abdominal  cavity  is  Abdominal 
divided  artificially  into  regions  by  lines  extended  between  cavity  1S 
certain  points  of  the  parietes. 

If  two  circular  lines  are  carried  round  the  body,  so  marked  out 
that  one  shall  be  opposite  the  cartilage  of  the  ninth  rib,  mtore^lons- 
and  the  other  on  a level  with  the  most  prominent  point 
of  the  crest  of  the  hip  bone,  the  abdominal  cavity  will 
be  divided  into  three  circles  or  zones,  upper,  middle,  and 
lower. 

Each  of  these  circles  may  be  further  subdivided  into  Lateral 
three  by  two  lines,  one  on  each  side,  from  the  cartilage  of 
the  eighth  rib  to  the  centre  of  Poupart’s  ligament.  The 
piece  marked  off  on  each  side  from  the  three  circles  by  the 
vertical  line  is  named  respectively,  from  above  downwards, 
hypochondriac,  lumbar,  and  iliac  (right  and  left)  ; whilst 
the  central  part  of  each  circle  is  designated  from  above  and  central, 
down,  epigastric,  umbilical,  and  hypogastric. 

In  addition,  the  central  and  lower  part  of  the  hypogastric 
division  is  named  pubic  region,  whilst  its  lateral  portion  is 
known  as  the  inguinal  region. 
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Contents  and  their  position . — The  alimentary  tube  and  its 
accessory  parts,  the  liver,  pancreas,  and  spleen,  occupy  the 
upper  division  of  the  cavity  of  the  abdomen.  The  kidney 
is  situate  also  in  the  same  part  of  the  abdominal  space. 

The  alimentary  tube  presents  differences  in  form,  and  is 
divided  into  stomach,  small  intestine,  and  large  intestine  ; 
and  each  of  these  portions  is  further  subdivided  as  it  will 
afterwards  appear.  The  several  viscera  have  the  following 
general  position  : — 

The  small  intestine  is  much  coiled,  and  occupies  the 
greater  part  of  the  cavity  ; whilst  the  great  intestine  arches 
around  it.  Both  are  fixed  in  position  by  folds  of  the  serous 
lining.  Above  the  arch  of  the  great  intestine  are  situate 
the  stomach,  the  liver,  the  spleen,  and  the  pancreas  ; and 
below  it  is  the  convoluted  small  gut.  Behind  the  large  in- 
testine on  each  side  is  the  kidney  with  its  excretory  tube. 

Superficial  view  of  the  contents. — On  first  opening  the 
abdomen  the  following  viscera  appear  : — On  the  right  side 
is  the  liver,  which  is  partly  concealed  by  the  ribs.  On  the 
left  side  a part  of  the  stomach  is  visible  ; but  this  viscus 
lies  for  the  most  part  beneath  the  ribs,  and  is  somewhat 
overlaid  by  the  liver.  Descending  from  the  stomach  is  a 
fold  of  peritoneum  (the  large  omentum),  which  reaches  to 
the  pelvis,  and  conceals  the  intestine.  In  some  bodies  the 
omentum  is  raised  into  the  left  hypochondriac  region,  and 
leaves  the  small  intestine  uncovered.  If  the  bladder  is 
distended,  a small  part  of  it  may  come  into  view  just  above  * 
the  pelvis. 

Before  the  natural  position  of  the  viscera  is  disturbed, 
their  connections  with  the  surrounding  parts,  and  then- 
situation  in  the  different  regions  of  the  abdomen  should  be 
examined. 

CONNECTIONS  OF  THE  VISCEKA. 

The  stomach  (fig.  83). — The  stomach  intervenes  between 
the  gullet  and  the  small  intestine,  and  is  retained  in  position 
partly  by  folds  of  the  serous  membrane.  It  is  somewhat  of 
a conical  form,  with  the  larger  end  to  the  left  side  ; and  it 
occupies  the  left  hypochondriac,  the  epigastric,  and  part  of 
the  right  hypochondriac  region. 

, At  the  left  end  it  receives  the  oesophagus  (fig.  83,  °)  by 
which  it  is  firmly  fixed  to  the  diaphragm.  Its  large  end 
lies  beneath  the  ribs,  and  is  in  contact  with  the  spleen,  to 
which  it  is  connected  by  a fold  of  peritoneum  (splenic 
omentum)  : when  this  part  of  the  stomach  is  distended  it 
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pushes  up  the  diaphragm,  and  encroaches  on  the  space  for 
the  heart  and  the  left  lung.  The  right  extremity  ends  in  and  small, 
the  small  intestine,  and  reaches  towards  the  gall  bladder  : 
it  is  in  contact  with  the  under  part  of  the  liver. 

The  anterior  surface  is  in  contact,  from  left  to  right,  Surfaces, 
with  the  diaphragm,  the  abdominal  wall,  and  the  liver  ; 
and  the  posterior  surface  correspouds  with  the  pancreas,  the 
pillars  of  the  diaphragm,  the  aorta  and  vena  cava,  and  the 
solar  plexus. 

The  upper  border  is  connected  to  the  liver  by  a fold  of  Borders, 
peritoneum,  the  small  omentum ; and  the  lower  border  gives 
attachment  to  another  peritoneal  fold,  the  great  omentum 
or  epiploon,  which  floats  freely  over  the  intestine. 

The  form,  and  the  connections  of  the  stomach  with  the  Connections 
surrounding  parts  will  be  influenced  by  its  condition.  For 
when  the  viscus  is  empty  its  surfaces  look  forwards  and  sion. 
backwards,  and  its  borders  upwards  and  downwards  ; but 
when  distended,  it  becomes  somewhat  circular,  and  makes  a 
rotatory  movement,  so  as  to  bring  forwards  the  border  usually 
lowest,  and  to  turn  upwards  that  surface  which  is  directed 
forwards  at  other  times. 

The  position  and  connections  of  the  stomach  may  be  Alterations 
changed  also  by  alterations  in  the  size  of  any  of  the  sur- 
rounding  organs,  or  by  accumulation  of  fluid  in  the  chest,  or  ease, 
in  the  belly.  The  stomach  may  be  dragged  down  likewise 
by  the  great  omentum  entering  a hernial  sac,  or  it  may  be 
forced  down  towards  the  pelvis  by  the  pressure  of  tight  stays,  and  other 
In  these  different  changes  in  its  position,  the  right  end  causes* 
moves  more  than  the  left,  because  it  is  attached  mostly  by 
peritoneum  to  the  parts  around. 

The  small  intestine. — The  smaller  part  of  the  intestinal  Small  intes- 
tube  (intestinum  tenue)  reaches  from  the  stomach  to  the  tme> 
right  iliac  region,  where  it  ends  in  the  large  intestine.  It 
is  divided  into  three  parts,  duodenum  (twelve  fingers  intes-  Situation 
tine),  jejunum,  and  ileum  : of  the  last  two,  one  receives  its  g^sdlv1' 
name  from  its  empty  condition,  and  the  other  from  its 
numerous  coils. 

The  duodenum  cannot  be  satisfactorily  seen  at  present,  Duodenum, 
and  it  will  be  examined  afterwards  (p.  533). 

The  jejunum  and  ileum  (fig.  77,  \ 2)  begin  on  the  left  Jejunum 
side  of  the  second  lumbar  vertebra,  without  any  distinct  and  lleum* 
mark  of  separation  from  the  duodenum.  Two-fifths  of  the 
intestine  belong  to  the  jejunum,  and  the  remaining  three- 
fifths  to  the  ileum.  This  part  of  the  intestinal  tube  forms  Situation, 
many  convolutions  in  the  umbilical,  hypogastric,  lumbar, 
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and  iliac  regions  of  the  abdomen  ; and  it  descends  oi  cen- 
times, but  more  especially  in  the  female,  into  the  cavity  of 
the  pelvis.  In  front  of  the  convolutions  is  the  great 
omentum  ; and  posteriorly  the  small  intestine  (beyond  the 
duodenum)  is  fixed  to  the  spine  by  a fold  of  peritoneum 
named  the  mesentery,  which  contains  the  vessels  and  nerves. 
Surrounding  the  jejunum  and  ileum  is  the  large  intestine  or 
colon  ; but  on  the  left  side  of  the  body  the  large  is  con- 
cealed by  the  small  intestine. 

The  large  intestine. — The  large  gut  or  the  colon  is  sac- 
culated, and  is  less  moveable  than  the  small  intestine.  It 
begins  in  the  right  iliac  region  in  a dilated  part  or  head 
(caput  caecum  coli),  and  ascends  to  the  liver  through  the 
right  iliac,  lumbar,  and  hypochondriac  regions.  Crossing 
then  the  abdomen  below  the  stomach,  it  reaches  the  left 
hypochondriac  region  ; and  it  lies  in  this  transverse  part  of 
its  course  between  the  epigastric  and  umbilical  regions,  or 
altogether  in  the  latter.  Finally,  it  descends  on  the  left 
side  through  the  regions  corresponding  with  those  it  occupied 
on  the  right,  forms  a remarkable  bend  (sigmoid  flexure)  in 
the  left  iliac  fossa,  and  enters  the  pelvis  to  end  on  the 
surface  of  the  body.  It  takes  an  arched  course  around  the 
small  intestine,  and  is  divided  into  six  parts,  viz.  caecum, 
ascending  colon,  transverse  colon,  descending  colon,  sigmoid 
flexure,  and  rectum. 

The  ccecum  (caput  caecum),  or  the  commencement  of  the 
colon  (fig.  77,  3)  is  placed  in  the  right  iliac  fossa,  in  which 
it  is  fixed  by  the  peritoneum  being  stretched  over  it.  In 
front  usually  are  the  convolutions  of  the  small  intestine, 
but  when  it  is  distended  it  touches  the  abdominal  wall. 
Behind,  it  rests  on  the  iliac  fascia,  only  fatty  and  areolar 
tissues  intervening.  On  the  inner  side  it  is  joined  by  the 
small  intestine  ; and  it  presents  interiorly  a worm-like  piece 
— the  vermiform  appendix.  Sometimes  the  peritoneum 
surrounds  the  caecum,  and  attaches  it  by  a fold  to  the 
abdominal  wall. 

The  ascending  colon  (fig.  77,  4 ) reaches  from  the  caecum 
to  the  under  surface  of  the  liver,  on  the  right  of  the  gall 
bladder.  It  lies  against  the  quadratus  lumborum  inferiorly, 
but  higher  up  it  is  placed  in  front  of  the  kidney.  To  its 
inner  side  are  the  convolutions  of  the  small  intestine.  The 
peritoneum  fixes  the  colon  immovably  to  the  wall  of  the 
abdomen,  and  surrounds  commonly  about  two-thirds  of  the 
circumference  ; but  it  may  be  found  to  encircle  the  tube, 
and  form  a fold  behind,  as  in  the  caecum. 
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The  transverse  colon  (fig.  77,  5)  passes  obliquely  upwards  Connections 
and  to  the  left,  along  the  curvature  of  the  stomach,  as  far  vers? colon' 
as  the  spleen  ; in  this  course  it  is  deeper  at  each  end  than 
in  the  middle,  and,  by  being  thus  bent,  forms  the  arch  of 
the  colon.  Above  the  arch  are  placed  the  liver  and  the 
gall  bladder,  the  stomach  and  the  spleen  ; and  below  is  the 
small  intestine.  In  front  lies  the  great  omentum  ; and 
behind  is  a fold  of  peritoneum,  the  transverse  meso-colon, 
which  attaches  it  to  the  back  of  the  abdominal  wall,  and 
contains  the  vessels  and  nerves.  The  transverse  colon  is  is  most 
more  moveable  than  any  other  part  of  the  large  intestine,  piece  of  large 
its  peritoneal  fold  allowing  it  to  be  raised  on  the  margin  of  intestine, 
the  ribs.  Small  pieces  of  peritoneum,  containing  fat,  the 
appendices  epiploicse,  are  attached  along  it. 

The  descending  colon  (fig.  79,  8 ) commences  below  the  Descending 
spleen,  and  reaches  to  the  left  iliac  fossa.  At  first  it  is  colon‘ 
placed  deeply  in  the  left  hypochondriac  region,  and  is  deeper 
in  its  whole  course  than  the  right  colon.  In  front  of  it  are  situation, 
the  convolutions  of  the  small  intestine  ; and  behind  are 
the  diaphragm,  the  outer  part  of  the  kidney,  and  the 
quadratus  lumborum.  This  part  of  the  intestine  is  smaller 
than  either  the  right  or  the  transverse  portion  ; and  it  is  is  covered 
less  surrounded  usually  by  the  peritoneum  fixing  it  to  the  Stestkie. 
abdominal  wall. 

The  sigmoid  flexure  of  the  colon  (fig.  78,  3 ) is  situate  in  sigmoid 
the  left  iliac  fossa,  to  which  it  is  attached  by  a fold  of  the  flexure 
peritoneum,  the  sigmoid  meso-colon,  but  it  often  extends 
partly  into  the  cavity  of  the  pelvis.  The  intestine  makes 
two  turns  like  the  letter  S,  and  has  obtained  its  name  from  is  in  left 
that  circumstance.  It  is  concealed  by  the  small  intestine,  lliac  fossa- 
which  is  directed  more  to  the  left  than  to  the  right  side. 

The  extent  of  this  part  of  the  colon  is  from  the  crest  of  the 
hip  bone  to  the  junction  of  the  same  bone  with  the  sacrum, 
where  it  ends  in  the  rectum. 

The  rectum  is  the  termination  of  the  large  intestine,  which  Rectum, 
is  contained  in  the  pelvis  : it  will  be  seen  in  the  dissection 
of  that  cavity. 

The  liver  (fig.  79,  !). — The  liver  is  situate  in  the  right  ^sitiorL°f 
hypochondriac,  and  epigastric  regions,  and  reaches  slightly 
into  the  left  hypochondriac.  Folds  of  peritoneum  (liga- 
ments) retain  it  in  place. 

The  upper  surface,  convex,  is  turned  to  the  vault  of  Surfaces, 
the  diaphragm,  and  is  divided  into  two  parts  by  the  suspen- 
sory ligament  ; the  right  portion,  more  prominent  than 
the  left,  reaches  to  the  level  of  the  fifth  intercostal  space. 
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The  under  surface  is  in  contact  with  the  stomach  and  the 
duodenum,  with  the  ascending  colon,  and  with  the  right 
kidney  and  suprarenal  body.  Attached  to  this  surface  is 
a fold  of  the  peritoneum  (small  omentum)  containing  the 
hepatic  vessels. 

Borders.  The  anterior  border  is  thin,  and  is  constantly  varying  its 

position  to  the  wall  of  the  thorax  according  to  the  distension 
of  the  stomach,  and  the  position  of  the  body  and  the  dia- 
phragm. This  edge,  except  a small  part  near  the  xiphoid 
cartilage,  lies  in  adult  males  usually  within  the  margin  of 
the  ribs,  but  in  women  and  children  it  reaches  below  that 
line.  The  gall  bladder  projects  beyond  this  edge.  The 
posterior  border  is  thick,  and  is  connected  to  the  diaphragm 
by  certain  ligaments  or  folds  of  the  peritoneum  : it  lies  on 
the  large  vessels  (aorta  and  cava),  and  on  the  pillars  of  the 
diaphragm. 

The  liver  is  constantly  changing  its  situation  with  the 
ascent  and  descent  of  the  diaphragm  in  respiration  ; thus 
in  inspiration  it  descends,  and  in  expiration  it  regains  its 
former  level.  In  the  upright  and  sitting  postures  this  viscus 
descends  lower  than  in  the  horizontal  condition  of  the  body ; 
so  that  when  the  trunk  is  erect,  the  anterior  border  may 
be  felt  underneath  the  edge  of  the  ribs,  but  when  the  body 
is  reclined  it  is  withdrawn  within  the  margin  of  the  thorax. 
The  connections  of  the  liver  with  the  surrounding  parts  may 
be  changed  by  the  growth  of  tumours,  by  collections  of  fluid 
in  the  chest  or  in  the  abdomen,  or  by  constricting  the  space 
for  its  lodgment,  as  in  tight-lacing. 

The  spleen  (fig.  79,  3). — The  spleen  lies  deeply  in  the  left 
hypochondrium,  between  the  stomach  and  the  ribs,  and  is 
connected  by  peritoneum  to  the  great  end  of  the  stomach  on 
the  one  side,  and  to  the  diaphragm  on  the  other.  Its 
position  is  almost  vertical.  The  outer  surface  is  convex  : it 
touches  the  diaphragm,  and  is  opposite  the  ninth,  tenth, 
and  eleventh  ribs.  At  the  inner  surface,  which  is  concave, 
the  vessels  enter,  and  to  it  a fold  of  peritoneum,  the  gastro- 
splenic  omentum,  is  attached  : the  part  in  front  of  the 
vessels  touches  the  stomach  ; and  the  part  behind  them  is 
in  contact  with  the  left  crus  of  the  diaphragm,  the  suprarenal 
capsule,  and  the  tail  of  the  pancreas.  Below  the  spleen 
are  the  kidney  and  the  beginning  of  the  descending  colon. 
When  the  stomach  is  distended  the  spleen  is  somewhat 
behind  it. 

Kidney  The  kidney. — The  kidney  should  be  examined  on  the  left 

side  of  the  body,  so  that  the  duodenum  may  not  be  displaced. 
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In  order  that  it  may  be  seen,  the  descending  colon  and  the 
peritoneum  must  be  separated  from  the  abdominal  wall. 

This  viscus  is  surrounded  with  fat,  and  is  situate  in  the  occupies 
lumbar  region  opposite  the  last  dorsal,  and  the  upper  two  or  region1' 
three  lumbar  vertebrae.  Its  position  is  somewhat  oblique, 
and  the  upper  is  nearer  than  the  lower  end  to  the  spinal 
column.  In  front  of  the  kidney  are  the  peritoneum  and  Parts  in 
the  colon  ; and  behind  it  are  the  quadratus  lumborum  and  behind 
psoas  muscles,  with  the  diaphragm  and  the  last  rib.  Above  above, 
each  kidney  and  resting  on  it,  is  the  suprarenal  capsule  ; below, 
and  below  each  is  the  iliac  crest.  The  inner  border  looks  inside. 
to  the  spine  and  receives  the  vessels ; whilst  the  outer  border 
projects  towards  the  side  of  the  abdominal  wall.  Sometimes 
the  two  are  united  in  front  of  the  aorta,  and  form  the 
horse-shoe  kidney. 

Difference  on  opposite  sides. — The  right  kidney  is  placed  Right 
rather  lower  than  the  left  ; it  reaches  as  high  as  the  lower  hlgliest- 
border  of  the  last  rib  but  one,  whilst  its  fellow  is  opposite 
the  upper  border  of  the  corresponding  rib.  In  front  of  the  Different 
right,  in  addition  to  the  common  connections  before  specified,  Parts  before 
is  the  duodenum  ; and  before  the  left  one  is  the  lower  end 
of  the  spleen.  Above  the  right  is  the  liver,  and  above  the  arid  above, 
left  the  spleen. 

The  connections  of  the  pancreas  may  be  omitted  for  the  Pancreas 
present.  This  viscus  is  described  at  page  534. 

THE  PERITONEUM. 

This  is  the  largest  serous  membrane  in  the  body.  Like  Peritoneum 
other  membranes  of  the  kind  it  is  a closed  sac  in  the  male, 
but  in  the  female  its  cavity  is  continuous  with  the  canals  of 
the  Fallopian  tubes.  One  part  of  it  lines  the  wall  of  the  consists  of  a 
abdomen  (parietal  layer),  and  another  is  reflected  over  the  and 

different  viscera  (visceral  layer)  except  where  the  vessels  layer, 
enter.  The  inner  surface  is  smooth  ; but  the  outer  is  rough, 
when  it  is  detached  from  the  parts  with  which  it  is 
naturally  in  contact.  The  membrane  forms  folds  as  it  ^gf^ms 
passes  from  viscus  to  viscus  along  the  vessels  ; and  the  vessels, 
folds  attaching  the  viscera  to  the  abdominal  wall,  consist 
for  the  most  part  of  two  layers,  one  on  each  side  of  the 
vessels. 

The  continuity  of  the  sac  may  be  traced  in  both  a hori- 
zontal and  a vertical  direction. 

Horizontal  circle  around  the  abdomen.  — If  the  membrane  Circle  of  the 
be  followed  outwards  from  the  umbilicus,  it  will  be  found  membrane 
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to  surround  partly  the  large  intestine  and  to  fix  it  to  the 
abdominal  wall.  From  the  colon  it  may  be  traced  over  the 
kidney  as  far  as  the  middle  line,  where  it  is  reflected  over 
the  small  intestine,  and  along  the  front  and  back  of  the 
vessels  supplying  the  gut.  Lastly  it  may  be  pursued  out- 
wards to  the  right  kidney  and  the  colon  which  it  encircles 
like  the  left,  and  then  along  the  wall  of  the  abdomen  to  the 
umbilicus.  The  membrane  fixing  the  colon  on  each  side  to 
the  abdominal  wall,  is  named  meso-colon,  and  that  attaching 
the  small  intestine  is  the  mesentery. 

Vertical  circle , or  from  above  downwards. — From  the  liver 
the  peritoneum  may  be  followed  along  the  vessels  at  the 
under  surface  to  the  upper  border  of  the  stomach,  one  piece 
before  and  the  other  behind  them,  the  two  forming  the  small 
omentum.  At  the  stomach  the  two  pieces  separate,  one 
going  before,  and  the  other  behind  it;  but  beyond  that 
viscus  they  are  applied  to  each  other  to  form  the  great 
omentum  or  epiploon.  After  descending  in  contact  in  the 
omentum  to  the  lower  part  of  the  abdomen,  they  may  be 
traced  backwards  and  upwards,  and  may  be  seen  to  separate 
to  enclose  the  transverse  colon  like  the  stomach  ; and  then 
to  continue  to  the  spine,  giving  rise  to  the  transverse  meso- 
colon. At  the  attachment  of  the  transverse  meso-colon  to 
the  abdominal  wall,  the  two  companion  pieces  will  be  found 
to  separate, — one  passing  upwards,  the  other  downwards: — 

The  ascending  piece  is  continued  in  front  of  the  pancreas 
and  the  pillars  of  the  diaphragm,  and  blends  with  the  peri- 
toneum on  the  under  surface  of  the  liver  behind  the  vessels. 
By  its  ascent  it  forms  the  posterior  part  of  a pouch  behind 
the  stomach. 

The  descending  piece  or  layer  may  be  followed  from  the 
transverse  meso-colon  along  the  middle  line  of  the  spine, 
over  the  duodenum  and  the  great  vessels  on  the  spine  (aorta 
and  cava),  till  it  meets  with  the  artery  to  the  small  intestine 
along  which  it  is  continued  to  form  the  mesentery,  as  before 
explained  in  tracing  the  peritoneum  in  a circular  direction. 
From  the  root  of  the  mesenteric  artery  the  peritoneum 
descends  to  the  pelvis,  and  covers  partly  the  viscera  in  that 
cavity. 

Surrounding  the  upper  part  of  the  rectum,  it  attaches 
this  viscus  to  the  abdominal  wall  by  the  meso-rectum ; next, 
it  is  continued  forwards  between  the  rectum  and  the  bladder, 
or  between  the  rectum  and  the  uterus,  where  it  forms  a 
pouch  ; thence  it  passes  from  the  pelvis  over  the  back  and 
sides  of  the  bladder. 
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Lastly,  the  serous  membrane  is  continued  to  the  inguinal  abdomen 
region,  where  it  presents  the  pouches  before  alluded  to 
(p.  507)  ; and  it  can  be  traced  upwards  on  the  wall  of  the 
abdomen  and  over  the  diaphragm  and  liver  to  the  under 
surface  of  that  viscus  in  front  of  the  vessels. 

Folds  of  the  peritoneum. — After  tracing  the  continuity  of  Chief  folds 
the  serous  sac  over  the  viscera,  the  student  is  to  learn  the  peritoneum, 
chief  folds  or  processes  of  the  membrane  in  connection  with 
the  alimentary  tube.  The  pieces  of  the  peritoneum  fixing 
the  liver  will  be  examined  afterwards  : and  the  folds  on  the 
viscera  of  the  pelvis  will  be  seen  with  the  dissection  of  that 
cavity. 

Folds  on  the  stomach. — The  processes  of  the  serous  mem-  Onthe 
brane  connected  with  the  stomach  are  named  omenta.  omSfta*1 
They  are  three  in  number  : — one,  small  omentum,  is  at- 
tached to  the  upper  curve  ; another,  great  omentum,  to  the 
lower  curve ; and  the  third,  splenic  omentum,  is  fixed  to  the 
great  end  of  the  viscus. 

The  swull  or  gastro-hepatic  omentum  is  stretched  between  Small 
the  under  surface  of  the  liver  and  the  upper  border  of  the  Gmentum- 
stomach,  and  contains  the  vessels  and  nerves  of  the  liver. 

It  is  formed  by  two  pieces  of  peritoneum,  as  before  explained,  Situation, 
and  presents  a free  border  on  the  right  side.  Behind  it  is 
the  space  called  foramen  of  Winslow.  Its  lower  border  is  Attach- 
fixed  to  the  small  curve  of  the  stomach  ; whilst  its  upper  ments- 
border  is  attached  to  the  transverse  fissure,  as  well 
as  to  the  posterior  half  of  the  longitudinal  fissure  of 
the  liver,  blending  with  the  left  lateral  ligament  of  the 
viscus. 

The  gastro-colic  or  great  omentum  is  the  largest  fold  of  Great 
the  peritoneum,  and  consists  of  two  pieces,  which  are  con- 
tinuous with  the  membrane  on  the  front  and  back  of  the  Atta,cl1' 

ments. 

stomach.  It  is  attached  above  to  the  spleen  and  the  lower 

border  of  the  stomach,  and  descends  in  front  of  the  intestine, 

but  lower  on  the  left  than  the  right  side  of  the  body.  At 

the  lower  part  of  the  abdomen  the  fold  is  bent  backwards,  Forms  a fold 

and  returns  towards  the  spine,  the  pieces  of  which  it  is  sman  mtes- 

composed  separating  and  enclosing  the  transverse  colon  as  tme* 

before  seen.  Between  its  layers  are  contained  some  fat,  twoTayei? 

and  some  vessels  and  nerves  ; and  the  power  of  separating 

the  one  layer  from  the  other  diminishes  with  the  increase  of 

the  distance  from  the  stomach,  until  at  last  they  are  not 

to  be  separated,  and  the  membrane  they  form  is  thin  and 

net-like. 

The  anterior  part  of  the  omental  fold  is  separated  from 
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the  posterior  by  a space  (bag  of  the  omentum),  which  ex- 
tends a varying  distance. 

Cavity  or  sack  of  the  great  omentum. — When  an  opening 
is  made  through  the  great  omentum  near  the  stomach,  and 
this  viscus  is  raised,  a space  is  seen  to  extend  upwards  to  the 
liver,  and  downwards  into  the  omentum.  This  is  the  omental 
sack.  In  front  the  space  is  bounded  by  the  small  omentum, 
the  stomach,  and  the  anterior  part  of  the  great  omentum. 
Behind  it  are  the  posterior  part  of  the  great  omentum,  the 
transverse  colon,  and  the  transverse  meso-colon  with  its 
ascending  layer.  Above  is  the  liver  ; and  below  is  the 
doubling  of  the  omental  fold. 

This  space  communicates  with  the  rest  of  the  peritoneal 
cavity,  through  the  hole  (foramen  of  Winslow),  behind  the 
small  omentum.  If  the  sack  of  the  omentum  were  perfect, 
it  could  be  inflated  through  the  foramen  ; or  if  it  were 
detached  from  the  surrounding  parts,  it  could  be  drawn 
through  the  same  hole  into  the  general  bag  of  the  peri- 
toneum. 

Supposing  it  to  be  detached  and  drawn  out,  the  following 
parts  would  have  peritoneum  taken  from  them,  viz.  the 
small  omentum  (posterior  piece),  the  posterior  part  of  the 
stomach,  the  great  omentum  (inner  piece),  the  upper  surface 
of  the  transverse  colon,  the  pancreas,  the  spine,  and  the 
posterior  part  of  the  liver.  Should  this  piece  of  peritoneum 
be  removed,  there  is  not  any  membrane  to  prevent  the 
vessels  reaching  the  different  viscera  ; and  it  may  be  readily 
conceived  how  the  peritoneum  could  be  replaced  over 
the  viscera,  and  around  the  vessels  without  being  perforated 
by  them. 

The  foramen  of  Winslow  is  the  space  behind  the  small 
omentum,  through  which  the  bag  of  the  great  omentum 
opens  into  the  general  cavity  of  the  peritoneum.  In  front 
of  it  is  the  small  omentum,  and  behind  are  the  vena  cava 
and  the  spine.  Above  it  is  the  liver  (lobulus  Spigelli),  and 
below  is  the  duodenum.  Should  this  hole  be  closed  by 
inflammation,  a dropsical  effusion  would  be  confined  to  the 
sack  of  the  omentum,  and  so  be  shut  out  from  the  general 
bag  of  the  peritoneum. 

The  splenic  omentum  reaches  from  the  great  end  of  the 
stomach  to  the  concave  surface  of  the  spleen,  and  does  not 
consist  usually  of  two  strata  or  pieces,  like  the  other  omenta. 
It  covers  the  vessels  passing  between  the  two  viscera,  and 
is  continued  interiorly  into  the  great  omentum. 

Folds  on  the  lange  intestine. — The  large  intestine  is  con- 
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nected  to  tlie  wall  of  the  abdomen  by  folds  of  the  peri-  attaching 
toneum  (meso-colic),  which  are  formed  of  two  pieces  like  tine^orms 
the  other  processes.  Each  part  of  the  colon  has  a separate 
meso-colon  attaching  it  : thus  there  is  an  ascending,  a 
transverse,  a descending,  and  a sigmoid  meso-colon.  The 
caecum  is  fixed  also  by  a meso- caecum,  and  the  rectum  by  a 


meso-rectum. 

The  meso-ccecum  attaches  the  caput  caecum  coli  to  the  right 
iliac  fossa.  Usually  the  peritoneum  does  not  surround  the 
gut  so  as  to  form  a fold  behind  it,  but  in  some  bodies  the 
serous  membrane  does  give  a suspensory  process  to  this  part 
of  the  intestine. 

By  the  ascending  and  the  descending  meso-colon  the  as- 
cending and  the  descending  part  of  the  colon  are  kept  in 
place.  In  these  folds,  as  in  that  of  the  caecum,  the  perito- 
neum does  not  commonly  surround  the  intestine,  though  it 
may  meet  behind  and  form  processes. 

The  transverse  meso-colon  is  a more  perfect  fold  than 
either  of  the  others  connected  with  the  large  intestine,  and 
serves  as  a partition  between  the  small  intestine  and  the 
stomach,  liver,  and  kpleen.  By  one  side  it  is  fixed  to  the 
colon,  and  by  the  other  side  to  the  abdominal  wall  below  the 
pancreas.  It  is  formed  of  two  layers  of  peritoneum,  as  be- 
fore said,  which  enclose  the  vessels  of  the  colon. 

The  sigmoid  meso-colon  is  a long  process  of  the  serous 
membrane,  and  attaches  the  sigmoid  flexure  of  the  colon  to 
the  left  iliac  fossa. 

The  meso-rectum  contains  the  hsemorrhoidal  vessels,  and 
connects  the  rectum  to  the  front  of  the  sacrum. 

Small  processes  of  the  peritoneum  are  attached  along  the 
tube  of  the  great  intestine,  chiefly  to  the  transverse  colon  ; 
they  are  the  appendices  epiploicce , and  contain  fat. 

Folds  of  the  small  intestine. — The  small  intestine  is  not 
enveloped  by  the  peritoneum  after  the  same  manner  through 
all  its  extent.  For  whilst  the  jejunum  and  ileum  are 
attached  to  the  abdominal  wall  by  one  fold  (mesentery), 
the  duodenum  has  special  connections  with  the  serous 
membrane. 

Serous  covering  of  the  duodenum. — The  first  part  of  the 
duodenum  is  surrounded  by  peritoneum,  like  the  stomach. 
The  second  part  is  covered  only  in  front.  And  the  last  part, 
which  crosses  the  aorta,  is  but  slightly  in  contact  with  the 
serous  membrane,  for  it  lies  at  first  between  the  strata  of  the 
transverse  meso-colon,  and  then  beneath  the  upper  part  of 
the  superior  mesenteric  artery. 
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Fold  of  the  jejunum  and  ileum . — The  mesentery  supports 
the  rest  of  the  small  intestine,  and  is  stronger  than  any 
other  fold  of  the  serous  membrane.  Its  inner  end  is  narrow, 
and  is  attached  to  the  spine  from  the  left  side  of  the  second 
lumbar  vertebra  to  the  junction  of  the  right  hip  bone  with 
the  sacrum.  The  other  end  of  the  fold  is  wide,  and  is  con- 
nected with  the  intestine.  Between  its  two  layers  are  the 
superior  mesenteric  vessels  and  nerves,  with  lymphatic  glands 
and  lacteals. 

Ligaments  of  the  liver. — The  reflections  of  the  peritoneum 
between  the  liver  and  the  wall  of  the  abdominal  cavity  are 
named  ligaments.  Along  the  upper  part  is  a suspensory  fold 
containing  the  obliterated  umbilical  vein  ; and  there  is  a 
coronary  ligament  along  the  posterior  border. 

The  suspensory  or  falciform  ligament  is  placed  between 
the  upper  convex  surface  of  the  liver  and  the  parietes  of  the 
abdomen.  It  is  falciform  in  shape  ; and  in  the  recumbent 
position  of  the  body,  its  base  is  turned  forwards,  and  apex 
backwards.  The  lower  border  is  concave,  and  is  attached  to 
the  liver  ; whilst  the  upper  border  is  convex,  and  is  con- 
nected to  the  abdominal  wall  on  the  right  side  of  the  linea 
alba,  and  to  the  under  part  of  the  diaphragm.  In  its  base 
or  free  part  is  contained  the  remnant  of  the  umbilical  vein, 
which  is  named  the  round  ligament.  This  fold  allows  the 
passage  of  the  umbilical  vein  to  the  liver  without  piercing 
the  bag  of  the  peritoneum ; and  with  a little  care  the 
dissector  will  be  able  to  detach  the  serous  membrane  from  i 
the  vein,  and  to  trace  it  continuously  upwards  on  each  side  [ 
into  the  suspensory  ligament. 

The  coronary  ligament  is  a short  but  wide  process  of  the  j 
peritoneum,  which  connects  the  hinder  part  of  the  liver  to 
the  diaphragm.  It  reaches  all  across  the  liver,  but  at  each 
side  it  is  enlarged,  and  forms  a triangularly  shaped  piece  ; 
to  these  larger  pieces  of  it  the  terms  right  and  left  lateral  i 
ligaments  have  been  applied. 

a.  The  left  lateral  ligament  is  attached  to  the  liver  above 
the  edge  of  the  left  lobe,  and  is  formed  by  two  pieces  of 
peritoneum,  which  are  in  contact ; it  lies  in  front  of  the 
oesophagean  opening  in  the  diaphragm. 

b.  The  right  lateral  ligament  lies  deeply  in  the  hypo- 
chondriac region,  in  front  of  the  vena  cava  inferior.  Its 
two  pieces'  of  peritoneum  are  widely  separated  from  one 
another,  and  between  them  the  kidney  touches  the  liver. 
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MESENTERIC  VESSELS  AND  SYMPATHETIC  NERVE. 

Directions. — The  vessels  and  nerves  (mesenteric)  which 
are  distributed  to  the  greater  part  of  the  alimentary  tube, 
may  be  first  dissected.  After  these  have  been  examined, 
and  the  connections  of  the  aorta  and  vena  cava  have  been 
seen,  most  of  the  intestine  can  be  taken  out  to  give 
room  for  the  display  of  the  viscera  in  the  upper  part  of 
the  cavity. 

Mesenteric  Vessels. — The  superior  and  inferior  mesen- 
teric arteries  are  two  large  visceral  branches  of  the  aorta, 
which  supply  the  intestine,  except  part  of  the  duodenum 
and  lower  extremity  of  the  rectum.  Each  is  accompanied 
by  a vein,  and  by  a plexus  of  nerves  of  the  same  name 
derived  from  the  sympathetic. 

Dissection. — For  the  dissection  of  the  superior  mesenteric 
vessels  and  nerves,  the  great  omentum  and  the  transverse 
colon  are  to  be  placed  on  the  margin  of  the  ribs  (fig.  77), 
and  one  layer  (anterior)  of  the  mesentery  is  to  be  removed. 
Whilst  tracing  the  branches  of  the  artery  to  the  small  intes- 
tine the  student  will  meet  with  corresponding  veins,  and 
with  offsets  of  the  sympathetic  nerves  on  the  arteries. 
Some  mesenteric  glands  and  a few  lacteal  vessels  will  come 
into  view  at  the  same  time.  The  branches  from  the  right 
side  of  the  vessel  to  the  large  intestine  are  to  be  next 
followed.  After  all  the  branches  have  been  cleaned,  the 
trunk  of  the  artery  should  be  traced  back  beneath  the 
pancreas  (7),  and  the  plexus  of  nerves  surrounding  it  should 
be  defined. 

The  superior  mesenteric  artery  (fig.  77,  a)  supplies  branches 
wholly  to  the  small  intestine  beyond  the  duodenal  part,  and 
to  half  the  large  intestine,  viz.,  as  far  as  the  end  of  the 
transverse  colon  (/).  Arising  from  the  aorta  near  the 
diaphragm,  the  vessel  is  directed  downwards  between  the 
layers  of  the  mesentery,  where  it  forms  an  arch  with  the  con- 
vexity to  the  left  side,  and  terminates  in  offsets  to  the  caecum 
and  the  end  of  the  small  intestine.  At  first  the  artery  lies 
beneath  the  pancreas  and  the  splenic  vein  ; and  as  it  descends 
to  the  mesentery  it  is  placed  in  front  of  the  duodenum  (l) 
and  the  left  renal  vein.  This  vessel  is  surrounded  by  the 
mesenteric  plexus  of  nerves,  and  is  accompanied  by  the  vein 
of  the  same  name. 

Branches. — Whilst  the  vessel  is  covered  by  the  pancreas 
it  gives  a small  branch  to  that  body  and  the  duodenum.  Its 
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other  branches  are  intestinal  : those  from  the  left  or  convex 
side  of  the  vessel  (rami  intestinales)  supply  the  jejunum  and 
the  ileum  ; and  those  from  the  opposite  side  supplying  the 
colon  are  named  colic  arteries. 


Fig.  77.* 


The  pancreatico-duodenal  branch  (inferior)  is  of  small 
size  (fig.  77,  e),  and  after  giving  twigs  to  the  pancreas, 
extends  from  left  to  right  along  the  concavity  of  the  duo- 
denum, and  anastomoses  with  the  other  duodenal  branches. 

The  intestinal  branches  to  the  jejunum  and  the  ileum  (a) 
are  about  twelve  in  number,  and  pass  from  the  left  side  of 
the  artery  between  the  layers  of  the  mesentery  to  their 

* Superior  mesenteric  artery  and  its  branches. — 1 to  2.  Jejunum 
and  ileum.  3 to  6.  Colon.  7.  Pancreas.  A.  Trunk  of  the  superior  : 
mesenteric  artery,  a.  a . Intestinal  branches  from  the  left  side.  b. 
Ileo-colic  branch,  c.  Eight  colic  branch,  d.  Middle  colic  branch,  j 
e.  Pancreatic  branch. 
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destination.  About  two  inches  from  their  origin  or  sooner  Number  and. 
the  branches  bifurcate,  and  the  resulting  pieces  unite  with  mentln 
similar  offsets  from  the  collateral  arteries  so  as  to  form  a arches* 
series  of  arches.  From  the  convexity  of  the  arches  other 
branches  take  origin,  which  divide  and  unite  in  the  same 
way.  This  process  is  repeated  four  or  five  times  between 
the  origin  and  the  distribution  of  the  arteries,  but  at  each 
branching  the  size  of  the  vessels  diminishes.  From  the  last  ° 

set  of  arches  twigs  are  sent  to  the  intestine  on  both 
aspects  of  the  tube,  and  anastomose  round  it  supplying  the 
structure. 

The  branches  to  the  large  intestine  are  three  in  number,  ileo- 
colic,  right  colic,  and  middle  colic  arteries. 

a.  The  ileo-colic  artery  (6)  arises  from  the  right  side  of  Iieo-colic 
the  mesenteric  trunk.  It  descends  to  the  caecum,  and  divides  branch 
into  branches  that  encircle  the  head  of  the  colon,  as  in  the 

small  intestine.  A descending  offset  is  distributed  to  the  ends  on 
lower  part  of  the  ileum,  the  caecum,  and  the  vermiform 
appendix  ; whilst  an  ascending  offset  supplies  the  beginning 
of  the  ascending  colon,  and  anastomoses  with  the  right 
colic  artery. 

b.  The  right  colic  artery  (c)  is  commonly  an  offset  of  the  J^fnch  suC 
preceding,  instead  of  a separate  branch  from  the  trunk.  Its  plies  ascend- 
course  is  to  the  right  or  ascending  colon.  Near  the  intestine  ing  c°l011, 

it  divides  into  an  ascending  and  a descending  piece,  and 
anastomoses  with  the  ileo-colic  artery  on  the  one  side,  and 
the  middle  colic  on  the  other.  This  artery  gives  ramifica- 
tions to  the  ascending  colon. 

c.  The  middle  colic  branch  (d)  arises  from  the  upper  part  Middle  colic 
of  the  superior  mesenteric  artery,  opposite  the  transverse  passes  to 
meso-colon.  Entering  between  the  layers  of  that  fold  of  transverse 
the  peritoneum,  the  vessel  divides  into  two  large  diverging 
branches  : — the  right  branch  anastomoses  with  the  artery  to 

the  ascending  colon,  and  the  left  inosculates  on  the  descend- 
ing colon  with  a branch  (left  colic  (e))  of  the  iuferior  mesen- 
teric artery.  The  intestinal  twigs  to  the  transverse  colon  are  They  form 
supplied  from  the  two  terminal  pieces,  but  before  entering 
the  gut  they  are  united  in  arches  like  those  to  the  small 
intestine. 

The  superior  mesenteric  vein  (fig.  7 9,  e)  commences  in  that  Superior 
part  of  the  intestinal  tube  to  which  the  artery  is  distributed,  “^enteric 
and  its  radicles  unite  into  one  trunk.  Thus  formed,  the 
vein  accompanies  the  artery  beneath  the  pancreas,  and  there 
joins  the  splenic  vein  to  form  the  vena  portse. 

The  mesenteric  lymphatic  glands  are  numerous  between  Mesenteric 
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the  layers  of  the  mesentery,  and  are  lodged  in  the  intervals 
between  the  vessels. 

Along  the  large  intestine  are  a few  other  lymphatic  glands, 
meso-colic,  which  receive  the  lymphatics  of  the  large  in- 
testine. 

The  lactiferous  or  chyliferous  vessels  of  the  small  intestine, 
and  the  lymphatics  of  the  part  of  the  large  intestine  sup- 
plied by  the  superior  mesenteric  artery,  pass  through  the 
mesenteric  glands  to  reach  the  thoracic  duct. 

Dissection. — By  drawing  the  small  intestine  over  to  the 
right  side,  the  dissector  will  perceive  the  inferior  mesenteric 


Fig.  78.* 


artery  on  the  front  of  the  aorta  a little  above  the  bifurcation 
(fig.  78).  The  peritoneum  should  be  removed  with  care 

* Inferior  mesenteric  artery  and  its  branches. — 1 to  4.  Left  half  of 
the  colon.  5.  Small  intestine.  6.  Pancreas,  d.  Inferior  mesenteric 
artery.  e.  Left  colic  branch.  /.  Sigmoid  branch.  g.  Superior 
hsemorrhoidal  branch.  a to  c.  Superior  mesenteric  artery  and  its 
branches  as  in  fig.  77. 
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from  it,  and  the  branches  should  be  traced  outwards  to  the 
remaining  half  of  the  large  intestine  : a part  of  the  artery- 
enters  the  pelvis,  but  this  will  be  dissected  afterwards.  On 
the  artery  and  its  branches  is  the  inferior  mesenteric  plexus 
of  nerves.  The  mesenteric  vein  is  to  be  followed  upwards 
to  its  junction  with  the  splenic,  or  with  the  superior  mesen- 
teric vein.  On  the  aorta  the  dissector  will  meet  with  a 
plexus  of  nerves  which  is  to  be  left  uninjured. 

The  inferior  mesenteric  artery  (fig.  78,  d)  supplies  branches 
to  the  part  of  the  large  intestine  beyond  the  transverse  colon, 
and  communicating  with  the  superior  mesenteric,  assists  to 
maintain  the  chain  of  anastomosis  along  the  intestinal  tube. 
This  vessel  is  of  smaller  size  than  the  superior  mesenteric, 
and  arises  from  the  aorta  from  one  to  two  inches  above  the 
bifurcation.  At  first  the  vessel  descends  on  the  aorta,  and 
crosses  the  left  common  iliac  artery  in  its  course  to  the  pelvis, 
where  it  ends  in  branches  to  the  rectum  (superior  haemo- 
rhoidal).  The  following  branches  are  furnished  by  it  to  the 
descending  colon  and  the  sigmoid  flexure. 

The  left  colic  artery  (e)  ascends  in  front  of  the  left  kidney, 
and  divides  into  an  ascending  and  a descending  branch  for 
the  supply  of  the  descending  colon.  By  the  ascending 
offset  it  anastomoses  with  the  middle  colic  branch  of  the 
superior  mesenteric  artery. 

The  sigmoid  artery  (/)  is  distributed  to  the  sigmoid  flexure. 
Passing  almost  transversely  outwards  it  divides  into  branches 
which  anastomose  above  with  the  preceding  colic  branch, 
and  below  with  the  haemorhoidal.  Here,  as  in  the  rest  of 
the  intestinal  tube,  arches  are  formed  by  the  arteries  for  the 
supply  of  the  intestine. 

The  superior  hcemorhoidal  artery  (< g ) enters  between  the 
layers  of  the  meso-rectum,  and  is  distributed  to  the  lower 
part  of  the  great  intestine  : it  will  be  described  in  the 
dissection  of  the  pelvis. 

The  inferior  mesenteric  vein  (fig.  79,  d)  begins  in  the  part 
of  the  great  intestine  to  which  its  companion  artery  is  dis- 
tributed, and  ascends  along  the  psoas  muscle,  away  from  the 
artery,  to  open  into  the  splenic  vein  beneath  the  pancreas. 
Occasionally  it  joins  the  superior  mesenteric  vein. 

The  mesenteric  veins  are  without  valves,  and  may  be  in- 
jected from  the  trunk  to  the  branches  like  an  artery. 

Lymphatic  glands  are  found  by  the  side  of  the  descend- 
ing colon  and  the  sigmoid  flexure.  The  lymphatics  from 
the  intestine,  after  passing  through  the  glands,  enter  the 
left  lumbar  lymphatic  glands. 
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Sympathetic  Nerve. — The  plexuses  of  the  sympathetic, 
which  are  derived  from  the  solar  plexus  beneath  the  stomach, 
viz.,  superior  mesenteric,  aortic,  spermatic,  inferior  mesen- 
teric, and  hypogastric,  are  to  be  seen  with  the  vessels.  The 
remaining  portion  of  the  sympathetic  nerve  in  the  abdomen 
will  be  subsequently  referred  to. 

Dissection. — On  the  two  mesenteric  arteries  the  dissector 
will  have  made  out  already  the  plexuses  of  nerves  distributed 
to  the  intestinal  tube  beyond  the  duodenum. 

He  has  now  to  trace  on  the  aorta  itself  the  connecting 
nerves  between  the  mesenteric  plexuses.  By  taking  the 
peritoneum  from  the  aorta  between  the  mesenteric  vessels, 
the  aortic  plexus  will  appear.  From  the  upper  part  of  this 
plexus  an  offset  is  to  be  followed  along  the  spermatic  artery  ; 
this  may  be  done,  on  the  left  side,  where  the  vessel  is  partly 
laid  bare. 

By  removing  the  serous  membrane  from  the  front  of  the 
sacrum,  and  following  downwards,  over  the  iliac  arteries, 
the  nerves  from  the  aortic  plexus  and  the  lumbar  ganglia, 
the  dissector  will  arrive  at  the  hypogastric  plexus  of  the 
pelvis  opposite  the  top  of  the  sacrum. 

The  superior  mesenteric  plexus  is  a large  offset  on  the 
mesenteric  artery  and  its  branches,  and  is  distributed 
to  the  same  extent  of  the  intestinal  tube  as  the  vessel. 
The  nerves  surround  closely  the  artery  with  a sheath,  and 
are  covered  at  first  by  the  pancreas.  In  the  mesentery 
near  the  intestine  some  of  the  nerves  leave  the  arteries, 
and  divide  and  communicate  with  others  before  entering 
the  gut. 

Branches. — The  secondary  plexuses  are  the  same  as  the 
offsets  of  the  artery,  viz.,  intestinal  nerves  to  the  small  in- 
testine ; and  an  ileo-colic,  a right  colic,  and  a middle  colic 
plexus  to  the  large  intestine. 

The  aortic  plexus  is  the  network  of  nerves  covering  the 
aorta  below  the  superior  mesenteric  artery.  Superiorly  it  is 
continuous  with  the  solar  plexus  ; and  interiorly  it  ends  on 
each  side  in  branches,  which  cross  the  common  iliac  artery, 
and  enter  the  hypogastric  plexus  of  the  pelvis.  From  it 
offsets  are  furnished  to  the  two  visceral  branches  of  the 
aorta  below  the  renal  and  superior  mesenteric  trunks,  viz., 
to  the  spermatic  and  inferior  mesenteric  arteries. 

The  aortic  plexus  is  stronger  on  the  sides  than  on  the 
front  of  the  aorta,  in  consequence  of  its  receiving  accessory 
branches  from  the  lumbar  ganglia,  especially  the  left.  At 
the  upper  part  the  plexus  seems  to  be  derived  from  an  offset, 
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on  each  side  of  the  aorta,  which  is  connected  with  the  solar 
and  renal  plexuses. 

The  spermatic  plexus  is  formed  by  roots  from  both  the  Spermatic 
aortic  and  the  renal  plexus.  The  nerves  from  it  run  on  the  plexus’ 
spermatic  artery  to  the  testicle  ; and  in  the  cord  they  join 
other  filaments  on  the  vas  deferens. 

In  the  female,  the  nerves  on  the  ovarian  (spermatic)  artery  in  female, 
are  supplied  to  the  ovary  and  the  uterus. 

The  inferior  mesenteric  plexus  surrounds  the  trunk  and  Inferior 
branches  of  the  artery  of  the  same  name,  and  supplies  the  ^®^enc 
same  part  of  the  intestinal  tube  as  the  artery.  This  plexus 
is  furnished  from  the  left  part  of  the  aortic  plexus  ; and 
the  nerves  composing  it  are  whiter  and  larger  than  in  either 
of  the  preceding  offsets  of  the  sympathetic.  Near  the  Nerves  join 
intestine  (sigmoid  flexure)  the  branching  of  the  nerves,  and  vessels? 
the  union  of  contiguous  twigs,  are  well  marked. 

Branches. — The  following  secondary  plexuses  are  named  Secondary 
from  the  arteries  they  accompany,  and  are  distributed  like  Plexuses* 
them  to  the  intestine,  viz.,  the  left  colic,  the  sigmoid,  and 
the  superior  hsemorhoidal  plexus. 

On  the  intestinal  tube  the  nerves  of  one  plexus  join  those  Union  of  the 
of  another.  Thus  the  superior  mesenteric  joins  by  one  end  themtesti- 
the  nerves  to  the  duodenum,  and  by  the  other  the  nerves  to  nal  tube, 
the  large  intestine  from  the  inferior  mesenteric  plexus.  And 
the  inferior  mesenteric  nerves  communicate  below  with 
branches  to  the  rectum  from  the  pelvic  plexus. 

The  hypogastric  plexus , or  the  large  prevertebral  centre  Hypogastric 
for  the  supply  of  sympathetic  nerves  to  the  viscera  of  the  Plexus* 
pelvis,  is  situate  in  front  of  the  upper  part  of  the  sacrum 
and  beneath  the  peritoneum.  It  is  developed  more  on  each  situation, 
side  than  in  the  centre  ; and  the  nerves,  which  are  large 
and  flat,  have  a plexiform  arrangement,  but  without  any 
ganglionic  masses  on  them.  By  its  upper  part  the  plexus  in  it  aortic 
receives  on  each  side  the  termination  of  the  aortic  plexus  ; ends;8 
and  it  is  joined  by  some  filaments  from  one  or  two  of  the 
upper  sacral  ganglia.  Inferiorly  the  plexus  ends  in  two  and  from  it 
parts,  right  and  left,  the  last  being  the  largest,  which  are  n/pei- 
continued  forwards  with  the  branches  of  the  internal  iliac  vie  viscera, 
artery  to  the  pelvic  plexuses  and  the  viscera. 

Connections  of  the  Aorta  and  Vena  Cava. — The  Parts 
connections  of  the  abdominal  aorta  and  of  the  vena  cava  an™cfwa°rta 
may  be  next  looked  to,  before  the  viscera  are  removed  from 
the  body. 

Dissection. — The  part  of  the  abdominal  aorta  below  the  Dissection, 
origin  of  the  superior  mesenteric  artery  has  been  laid  bare 
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by  the  previous  dissection.  To  see  the  vessel  higher  up,  it 
will  be  necessary  to  detach  the  great  omentum  from  the 
stomach,  without  injuring  the  gastro-epiploic  artery,  and 
after  raising  the  stomach  and  the  spleen,  to  remove  the 
peritoneum  from  the  surface  of  the  pancreas.  A short 
arterial  trunk  (coeliac  axis)  above  the  pancreas  is  not  to  be 
cleaned  now,  otherwise  the  nerves  about  it  would  be 
destroyed.  The  vena  cava  may  be  dissected  at  the  same 
time  as  the  aorta. 

The  aorta  enters  the  abdomen  between  the  pillars  of  the 
diaphragm,  and  divides  into  iliac  arteries  opposite  the  left 
side  of  the  fourth  lumbar  vertebra.  At  the  diaphragm  the 
vessel  occupies  the  middle  line  of  the  spine,  but  it  gradually 
inclines  to  the  left  as  it  descends. 

In  the  abdomen  the  aorta  is  covered  at  first  by  the  solar 
plexus,  and  by  the  pancreas  and  the  splenic  vein  ; still 
lower  (beyond  the  superior  mesenteric  artery)  by  the  left 
renal  vein  and  the  duodenum  ; and  thence  to  its  termina- 
tion by  the  peritoneum  and  the  aortic  plexus.  The  vessel 
lies  on  the  lumbar  vertebrae  ; and  to  its  right  side  is  the 
vena  cava.  Its  branches  are  furnished  to  the  viscera  and 
the  wall  of  the  abdomen,  but  these  will  be  enumerated 
further  on. 

The  vena  cava  inferior  commences  on  the  right  side  of  the 
fifth  lumbar  vertebra  by  the  union  of  the  common  iliac 
veins,  and  reaches  from  that  spot  to  the  heart. 

In  the  abdomen  this  venous  trunk  is  placed  on  the  right 
side  of  the  vertebral  column.  It  lies  close  to  the  aorta,  and 
is  concealed  by  the  same  parts  as  high  as  the  crus  of  the 
diaphragm  ; but  above  that  spot  it  is  inclined  away  from 
the  artery,  and  ascending  on  the  right  of  the  crus,  is  im- 
bedded in  the  posterior  part  of  the  liver.  Lastly,  it  leaves 
the  abdomen  by  an  aperture  in  the  tendinous  centre  of  the 
diaphragm,  on  the  right  of  the  aortic  opening.  The  vena 
cava  is  joined  by  some  branches  from  the  abdominal  viscera, 
and  by  others  corresponding  with  the  branches  of  the  aorta 
that  are  supplied  to  the  parietes  of  the  abdomen. 

CONNECTIONS  OF  THE  DUODENUM  AND  PANCREAS. 

Directions. — The  situation,  and  the  connections  of  the 
duodenum  and  pancreas  should  be  looked  to  next. 

Dissection.- — To  see  satisfactorily  the  duodenum  and  the 
pancreas,  the  intestinal  tube,  beyond  the  duodenum,  is  to  be 
removed  in  the  following  way  : — a double  ligature  is  to  be 
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placed  on  the  upper  part  of  the  jejunum,  another  on  the 
lower  end  of  the  sigmoid  flexure  of  the  colon,  and  the  gut 
is  to  be  cut  through  at  the  points  at  which  it  is  tied.  The 
detached  piece  of  the  intestinal  tube  can  be  taken  away  by 
cutting  through  the  vessels  and  the  peritoneum  connecting 
it  to  the  wall  of  the  abdomen  ; after  it  has  been  separated, 
it  is  to  be  set  aside  for  future  study  whilst  the  body  is 
turned. 

To  render  the  remaining  viscera  fit  for  examination,  the  to  see  the 
student  should  moderately  inflate  the  stomach  and  duodenum  duodenum, 
from  the  cut  extremity  of  the  latter,  and  remove  the  peri- 
toneum and  fat  ; whilst  cleaning  them,  he  should  be  careful 
of  the  vessels  and  nerves.  • 

On  turning  upwards  the  stomach  he  will  be  able  to  trace  and  pan. 
the  pancreas  from  the  spleen  on  the  one  hand  to  the  duode-  creas- 
num  on  the  other ; and  on  raising  the  duodenum,  the 
common  bile  duct  may  be  found  between  it  and  the  head  of 
the  pancreas. 

Duodenum  (fig.  84,  d). — The  first  part  of  the  small  in-  Extent  of 
testine,  or  the  duodenum,  begins  at  the  pyloric  end  of  the  duodenum; 
stomach,  and  crossing  the  spinal  column,  ends  on  the  left 
side  of  the  second  lumbar  vertebra.  It  makes  a curve  course  and 
around  the  head  of  the  pancreas,  and  occupies  the  right  Sltuatl0n- 
hypochondriac,  right  lumbar,  and  umbilical  regions  of  the 
abdomen.  Its  peritoneal  covering  is  incomplete  and  peculiar 
(p.  523).  From  its  winding  course  around  the  pancreas  it  Division, 
is  divided  into  three  parts — superior  transverse,  vertical,  and 
inferior  transverse. 

The  superior  transverse  part  is  free  and  moveable,  like  the  Eirst  part  is 
stomach  ; it  measures  about  two  inches  in  length,  and  is 
directed  from  the  pylorus  to  the  neck  of  the  gall  bladder,  moveable, 
ascending  slightly  in  its  progress  from  the  one  point  to  the 
other.  In  front  it  is  overlapped  by  the  liver,  as  well  as  by 
the  gall  bladder  when  this  is  distended  ; and  behind  it  are 
the  bile  duct  and  the  vena  portae. 

The  vertical  part  is  fixed  almost  immoveably  by  the  peri-  Second  part 
toneum  and  the  pancreas.  It  is  nearly  three  inches  in 1S  xe  * 
length,  and  descends  from  the  gall  bladder  as  far  as  the 
third  lumbar  vertebra.  Superficial  to  this  part  is  the  and  rests  on 
right  bend  of  the  colon  ; and  beneath  it  are  the  kidney  and  tlie  kldney' 
its  vessels.  On  its  inner  side  is  the  head  of  the  pancreas, 
with  the  common  bile  duct.  The  ducts  of  the  pancreas 
and  liver  pour  their  contents  into  this  piece  of  the  duo- 
denum. 

The  inferior  transverse  part  is  the  longest  of  the  three,  The  third 
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part  is  the  and  is  continued  across  the  spinal  column  to  end  in  the 
is  moveable!  jejunal  portion  of  the  small  intestine.  As  it  crosses  the 
spine,  it  ascends  from  the  third  to  the  level  of  the  second 
lumbar  vertebra,  and  lies  between  the  layers  of  the  trans- 
verse meso-colic  fold  of  the  peritoneum.  It  has  the  follow- 
Partnd 't  coimec^ons  with  parts  around  : — In  front  of  it  are  the 

superior  mesenteric  vessels  with  their  plexus  of  nerves. 
Beneath  it  lie  the  aorta  and  the  vena  cava,  with  the  pillars 
of  the  diaphragm  ; and  sometimes  the  left  renal  vein  is 
between  it  and  the  aorta.  Above  it  is  the  pancreas. 

Form  and  Pancreas  (fig.  84,  i). — The  pancreas  is  situate  behind 
the  pan-  °f  stomach,  and  has  numerous  and  complicated  connections, 
creas.  Of  an  elongated  form,  it  extends  across  the  spine  from  the 
spleen  to  the  duodenum,  and  occupies  the  left  hypochon- 
driac, the  umbilical,  and  the  right  lumbar  region  of  the 
abdomen. 

its  connec-  The  gland  is  covered  anteriorly  by  the  ascending  layer  of 
thesurfeces  transverse  meso-colon.  It  is  in  contact  posteriorly  with 
the  aorta,  the  vena  cava,  and  the  pillars  of  the  diaphragm ; 
and  it  conceals  likewise  the  splenic  vein  and  the  commence- 
ment of  the  vena  portae. 

borders,  Projecting  above  the  upper  border,  near  the  centre,  is 

the  arterial  trunk  of  the  coeliac  axis  ; to  the  left  of  that 
vessel,  along  the  same  border,  is  the  splenic  artery,  whilst 
to  the  right  of  it  are  the  hepatic  artery  and  the  first  part  of 
the  duodenum.  At  the  lower  border,  the  superior  mesen- 
teric vessels  emerge  opposite  the  coeliac  axis  ; to  the  right 
of  that  spot  lies  the  third  part  of  the  duodenum,  and  to 
the  left  of  it  is  the  inferior  mesenteric  ascending  to  join  the 
splenic  vein. 

and  The  left  end  or  the  tail  of  the  pancreas  ( t ) touches  the 

exti enuties.  gpieen?  an(}  jg  piace(j  over  the  left  kidney.  The  right  ex- 
tremity or  the  head  (h)  is  received  into  the  concavity  of  the 
duodenum,  the  two  being  partly  separated  behind  by  the 
common  bile  duct,  and  in  front  by  the  pancreatico-duodenal 
artery  ; this  part  projects  above  and  below  the  body  of  the 
gland,  like  the  head  of  a hammer  beyond  the  handle  ; and 
the  lower  projecting  piece  is  directed  to  the  left  along  the 
duodenum  as  far  as  the  superior  mesenteric  vessels,  beneath 
which  it  passes. 

• VESSELS  AND  NERVES  OF  THE  CHYLO-POIETIC  VISCERA. 

Vessels  and  A short  branch  from  the  aorta,  viz. , the  coeliac  axis,  fur- 

nerves  of  j i * 

cbylo-poietic  nishes  arteries  to  the  stomach  and  duodenum,  the  liver, 
viscera. 
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pancreas,  and  spleen  ; it  subdivides  into  three  chief  branches, 

— coronary,  hepatic,  and  splenic,  whose  destination  is  ex- 
pressed by  their  names.  The  veins  corresponding  with  the 
arteries  are  collected  into  one  trunk — the  vena  portae.  The 
nerves  are  supplied  from  the  vagus  and  sympathetic  trunks. 

Dissection. — The  vessels  have  been  in  part  laid  bare  by  Howtodis- 
the  previous  dissection,  and  the  preparation  of  them  will  be  se°t  cceliac 
completed  by  the  removal  of  the  loose  tissue  and  the  peri- 
toneum from  each.  Before  beginning  this  rather  difficult 
task  the  student  should  take  care  that  the  liver  is  well 
raised ; and  whilst  completing  it  he  should  spare  the  plexuses 
of  nerves  that  surround  the  vessels. 

Starting  from  the  coeliac  axis,  he  may  first  follow  to  the  and  its 
left  side  the  small  coronary  artery,  and  clear  its  branches  to  branches, 
the  oesophagus  and  the  stomach.  Next  the  hepatic  artery, 
with  the  vena  portse  and  the  bile  duct,  may  be  traced  to 
the  liver  and  the  gall  bladder  ; and  a considerable  branch 
of  it  should  be  pursued  beneath  the  pylorus  to  the  stomach, 
duodenum,  and  pancreas.  Lastly,  the  splenic  artery,  which 
lies  along  the  upper  border  of  the  pancreas,  is  to  be  cleaned  ; 
and  its  branches  to  the  pancreas,  stomach,  and  spleen  should 
be  defined. 

The  veins  will  be  dissected  for  the  most  part  with  the  Veins, 
arteries,  but  the  origin  of  the  vena  portse  is  to  be  made  out 
beneath  the  pancreas. 

The  cceliac  axis  is  the  first  visceral  branch  of  the  abdo-  This  trunk 
minal  aorta,  and  arises  between  the  pillars  of  the  diaphragm.  ®bree1]fol-the 
It  is  a short  thick  trunk,  about  half  an  inch  long,  which  lowing 
projects  above  the  upper  border  of  the  pancreas,  and  is  biauches  ~ 
surrounded  by  the  nerves  of  the  solar  plexus  of  the  sympa- 
thetic. Its  branches — coronary,  hepatic,  and  splenic — • 
radiate  from  the  trunk  (whence  the  name  axis)  to  their 
distribution  to  the  viscera  in  the  upper  part  of  the  abdomen. 

1.  The  coronary  artery  is  the  smallest  of  the  three  Coronary, 
branches,  and  passes  between  the  layers  of  the  little  omen-  whlcb  glves 
turn  to  the  left  end  of  the  stomach.  At  that  spot  it  fur- 
nishes some  oesophageal  branches,  and  turns  from  left  to 
right,  along  the  upper  border  of  the  stomach,  to  anastomose 
with  a branch  (pyloric)  from  the  hepatic  artery.  Its  offsets 
to  the  oesophagus  and  the  stomach  are  thus  distributed  : — 

a.  The  oesophageal  branches  ascend  on  the  gullet  through  offsets  to 
the  opening  in  the  diaphragm,  and  after  supplying  that  tube,  p^agus" 
anastomose  on  it  with  branches  from,  the  thoracic  aorta. 

b.  The  gastric  branches  are  given  to  both  sides  of  the  and  to  the 
stomach  as  the  artery  lies  along  it,  and  those  on  the  left  stomaca- 
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end  communicate  with  twigs  (vasa  brevia)  of  the  splenic 
artery. 

2.  The  splenic  artery  is  the  largest  branch  of  the  coeliac 
axis  in  the  adult.  It  is  a tortuous  artery,  and  runs  almost 
horizontally  to  the  spleen,  along  the  upper  border  of  the 
pancreas.  Near  the  spleen  it  divides  into  terminal  branches 
{splenic),  which  are  about  six  in  number  (from  four  to  ten), 
and  enter  the  substance  of  that  viscus  by  the  concave 
surface  towards  the  stomach.  In  its  course  the  vessel  is 
accompanied  by  the  splenic  vein,  which  is  below  it,  and  it 
distributes  branches  to  the  pancreas  and  the  stomach. 

a.  Pancreatic  branches. — Numerous  small  branches  are 
supplied  to  the  gland  as  the  artery  lies  along  it  : and  one 
of  these,  art.  pancreatica  magna , arises  near  the  left  end  of 
the  gland,  and  runs  to  the  right  with  the  duct  in  the  sub- 
stance of  the  viscus. 

b.  The  branches  for  the  stomach  arise  from  the  divisions 
of  the  artery  near  the  spleen. 

Some  of  these,  vasa  brevia , turn  upwards  to  the  left  end 
of  the  stomach,  beneath  or  between  the  layers  of  the  gastro- 
splenic  omentum,  and  ramify  in  the  coats  of  that  organ. 

Another  branch,  art.  gastro-epiyloica  sinistra , which  is 
larger  than  the  others,  turns  to  the  right  between  the 
layers  of  the  great  omentum  along  the  great  curvature  of 
the  stomach,  and  inosculates  with  the  right  gastro-epiploic 
branch  of  the  hepatic  artery.  This  artery  distributes 
twigs  to  both  surfaces  of  the  stomach,  as  well  as  others 
between  the  pieces  of  peritoneum  forming  the  great 
omentum. 

3.  The  hepatic  artery  is  the  largest  in  the  fetus  of  the 
three  branches  into  which  the  coeliac  axis  divides  ; but  in 
the  adult  it  is  intermediate  in  size  between  the  other  two, 
and  is  encircled  by  the  largest  plexus  of  nerves.  In  its 
course  to  the  liver  the  vessel  is  bent  first  to  the  right  towards 
the  small  end  of  the  stomach,  where  it  supplies  its  principal 
branches  (superior  pyloric  and  gastro-epiploic).  It  ascends 
then  between  the  layers  of  the  little  omentum,  on  the  left 
side  of  the  bile  duct  and  vena  portse,  and  divides  near  the 
transverse  fissure  of  the  liver  into  two  large  terminal  arteries 
— the  right  and  left  hepatic.  Its  branches  are  distributed  not 
only  to  the  liver,  but  freely  to  the  stomach,  the  duodenum, 
and  the  pancreas. 

a.  The  superior  pyloric  branch  descends  to  the  upper 
border  of  the  stomach,  and  running  from  right  to  left 
anastomoses  with  the  coronary  artery  ; it  distributes  small 
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arterial  twigs  on  both  the  anterior  and  posterior  surfaces  of 
the  stomach. 

b.  The  right  gastro-epiploic  branch*  (art.  gast.  epiploica  Branches  to 
dextra)  is  a trunk  of  considerable  size,  which  descends  and^uod?’ 
beneath  the  duodenum  near  the  pylorus,  and  turning  from  num,  viz.— 
right  to  left  along  the  great  curvature  of  the  stomach 
between  the  pieces  of  the  great  omentum,  inosculates  with 

the  left  gastro-epiploic  branch  of  the  splenic  artery.  On 
the  surfaces  of  the  stomach  some  offsets  are  given  upwards, 
and  others  downwards  between  the  layers  of  the  omentum. 

It  furnishes  the  following  branches  to  the  stomach,  and  the 
pancreas  and  duodenum  : — 

Small  inferior  pyloric  branches  end  in  the  small  extremity  inferior 
of  the  stomach.  pyloric, 

The  pancreatico-duodenal  branch  (superior)  arises  opposite  and  pan- 
the  duodenum,  and  runs  along  the  curve  of  the  intestine,  duodenal, 
lying  between  it  and  the  pancreas  ; it  anastomoses  below 
with  the  pancreatico-duodenal  branch  (inferior)  of  the  supe- 
rior mesenteric  artery  (fig.  77,  e).  Both  the  duodenum 
and  the  pancreas  receive  offsets  from  this  vessel.  On  the 
posterior  aspect  of  the  viscera  is  another  small  offset  with 
a similar  position  and  distribution. 

c.  The  hepatic  branches  (right  and  left)  sink  into  the  liver  Branches  to 

at  the  transverse  fissure,  and  ramify  in  its  substance  : — the  llver  ’ 

The  right  branch  is  divided  when  about  to  enter  the  one  for  the 
transverse  fissure  of  the  liver,  and  supplies  the  following  and  gall36 
small  artery  to  the  gall  bladder.  The  cystic  artery,  on  reach-  bladder> 
ing  the  neck  of  the  gall  bladder,  divides  into  two  twigs 
which  ramify  on  the  opposite  surfaces,  and  are  distributed 
to  the  coats. 

The  left  branch  is  smaller  than  the  other,  and  enters  the  and  one  for 
fiver  at  the  left  end  of  the  transverse  fissure.  A branch  to 
the  Spigelian  lobe  of  the  fiver  arises  from  this  piece  of  the 
artery. 

Veins. — The  named  visceral  veins  of  this  part  of  the  ab-  T^®®al 
domen  are  three  in  number,  viz. , the  superior  coronary,  the  veins,  viz  — 
splenic,  and  the  portal  vein. 

The  superior  coronary  rein  (fig.  79)  lies  along  the  upper  coronary 
border  of  the  stomach.  It  begins  in  the  oesophagus  and  stomach ; 
the  left  part  of  the  stomach,  and  joins  the  vena  portse  at 
the  pylorus. 

The  splenic  vein  (fig.  7 9,  b)  is  of  large  size,  and  is  formed  splenic  from 

* This  artery  is  named  commonly  gastro-duodenal  as  far  as  to  the 
spot  where  it  gives  off  the  branch  to  the  duodenum  and  pancreas. 
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by  the  union  of  branches  from  the  spleen.  It  takes  much 
the  same  course  as  the  artery,  but  lower  than  it,  and  runs 
beneath  the  pancreas  to  the  front  of  the  vena  cava,  where 
it  joins  the  superior  mesenteric  vein  to  form  the  vena  portse. 
Fig.  79  * 


Between  its  origin  and  termination  it  receives  branches 
corresponding  with  the  following  arteries  : — vasa  brevia, 
gastro-epiploic  (c),  and  pancreatic.  It  is  joined  also  by  the 
inferior  mesenteric  vein,  d , about  its  middle. 

The  vena  portce  (fig.  79,  a)  conveys  to  the  liver  the  blood 

* Yena  portse  and  its  branches. — 1.  Liver.  2.  Stomach.  3.  Spleen. 

4.  The  Pancreas  drawn  down  so  as  to  show  the  vein  beneath  it. 

5.  Duodenum.  6 to  8.  Intestine. — a.  Trunk  of  the  vena  portse  di- 
viding into  two  at  the  liver,  b.  Splenic  vein.  c.  Grastro- epiploic  vein. 
Between  c and  a is  the  coronary  vein.  d.  Inferior  mesenteric 
vein.  e.  Superior  mesenteric  vein  by  the  side  of  the  cut  mesenteric 
artery,  /. 
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that  has  been  circulated  through  the  following  chylo-poietic  Vcna  portae 
viscera,  viz. , the  alimentary  canal,  the  pancreas,  and  the  artery  in  its 
spleen.  This  vein  commences  by  roots  in  the  viscera  above  branching, 
mentioned,  like  any  other  vein,  but  it  is  deficient  in  valves  ; 
and  it  ramifies  through  the  structure  of  the  liver  in  the 
same  manner  as  an  artery  before  it  ends  in  the  hepatic 
veins.  Its  radicles  communicate  with  small  systemic  veins 
on  some  parts  of  the  intestinal  tube,  more  particularly  on 
the  rectum. 

The  vein  is  formed  by  the  union  of  the  splenic  and  supe-  Its  origin, 
rior  mesenteric  veins  (p.  527)  ; and  its  origin  is  placed  in 
front  of  the  vena  cava,  but  beneath  the  pancreas  and  about 
two  inches  from  the  right  end.  This  vessel  is  about  four  length, 
inches  long,  and  is  directed  upwards  in  the  small  omentum, 
behind  the  bile  duct  and  the  hepatic  artery,  to  the  trans-  andtermi- 
verse  fissure  of  the  liver,  where  it  divides  into  a right  and  a natlon* 
left  branch. 

In  its  course  it  is  joined  by  the  coronary  or  gastric  vein,  Accessory 
*j  it  i • • ii  i • branches. 

and  by  the  cystic  vein  near  the  liver. 

The  right  branch  is  sometimes  joined  by  the  cystic  vein,  Terminal 
and  enters  the  transverse  fissure  to  ramify  in  the  liver.  branches. 

The  left  branch  is  distributed  to  the  left  part  of  the  liver, 
and  gives  a small  branch  to  the  Spigelian  lobe. 

Bile  Ducts  (fig.  79). — Two  ducts  issue  at  the  transverse  common 
fissure  of  the  liver,  one  from  each  lobe,  and  unite  to  form  hepatic 
the  common  hepatic  duct : this  common  tube  is  an  inch  and 
a half  long.  At  its  termination  it  receives  the  duct  of  the  how 
gall  bladder,  and  the  union  of  the  two  gives  origin  to  the  formed- 
common  bile  duct. 

The  common  bile  duct  (ductus  communis  choledochus),  Common 
which  is  formed  as  above  said,  is  about  three  inches  long.  blle  duct  ’ 

It  descends  almost  vertically  beneath  the  upper  transverse  length  and 
portion  of  the  duodenum  ; then  passing  between  the  pan-  course* 
creas  and  the  vertical  piece  of  the  duodenum,  it  opens  into 
this  part  of  the  intestine  at  the  inner  side,  and  above  the 
middle.  Before  piercing  the  coats  of  the  intestine  it  is  Termina- 
joined  commonly  by  the  pancreatic  duct,  but  the  two  may  tloru 
enter  the  duodenum  separately.  Whilst  in  the  small 
omentum  the  duct  lies  to  the  right  of  the  hepatic  artery, 
and  somewhat  before  the  portal  vein. 

SYMPATHETIC  AND  VAGUS  NERVES. 

Sympathetic  Nerve. — In  the  abdomen  the  sympathetic  General  dis- 
nerve  consists,  as  in  the  thorax,  of  a gangliated  cord  on  each  positlon* 
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side  of  the  vertebral  column  ; and  of  prevertebral  centres  or 
plexuses,  which  furnish  branches  to  the  viscera. 

Two  prevertebral  plexuses  are  found  in  the  abdomen. 
One  of  these  is  the  solar  or  epigastric  plexus,  which  is 
placed  behind  the  stomach,  and  supplies  nerves  to  all  the 
viscera  above  the  cavity  of  the  pelvis.  The  other,  or  the 
hypogastric  plexus,  is  situate  in  the  pelvis,  and  distributes 
nerves  to  the  pelvic  viscera.  The  offsets  or  the  secondary 
plexuses  of  these  centres  accompany  the  bloodvessels  to  the 
viscera. 

The  knotted  or  gangliated  cord  will  be  seen  in  a subse- 
quent stage  of  the  dissection  ; and  only  the  great  epigastric 
centre,  viz. , the  solar  plexus  and  the  semilunar  ganglion  with 
their  offsets,  is  to  be  now  prepared. 

Dissection . — To  denude  the  great  prevertebral  centre  (solar 
plexus),  the  following  dissection  is  to  be  made  : — After  the 
air  has  been  let  out  of  the  stomach  and  the  duodenum,  the 
portal  vein,  the  common  bile  duct,  and  the  gastro-epiploic 
artery  are  to  be  cut  through  behind  the  pylorus  ; and  the 
stomach,  the  duodenum,  and  the  pancreas  are  to  be  drawn 
over  to  the  left  side.  On  raising  the  liver,  and  taking  away 
some  fatty  tissue,  the  vena  cava  appears  : the  vein  is  to  be 
cut  across  above  the  junction  of  the  renal  vein  with  it,  and 
the  lower  end  is  to  be  drawn  down  with  hooks. 

Beneath  the  vein  the  dissector  will  find  the  large  reddish 
semilunar  ganglion  of  the  right  side.  From  its  inner  part 
he  should  trace  the  numerous  nerves  which  form  the  solar 
plexus  around  the  coeliac  and  superior  mesenteric  arteries ; 
and  should  unravel  the  offsets  around  those  arteries,  with 
their  secondary  plexuses.  From  the  outer  part  of  the  gan- 
glion branches  are  to  be  traced  to  the  kidney,  the  suprarenal 
body,  and  the  diaphragmatic  arteries.  At  its  upper  part  the 
student  may  observe  the  large  splanchnic  nerve ; and  deeper 
than  it,  one  or  two  other  smaller  splanchnic  nerves,  which 
throw  themselves  into  the  solar  and  renal  plexuses.  Mixed 
up  with  the  nerves  of  the  solar  plexus  are  numerous  lymphatic 
glands  and  a dense  tissue,  which  require  to  be  removed 
with  care. 

The  student  should  then  trace  the  ending  of  the  pneumo- 
gastric  nerves  on  the  stomach.  The  left  nerve  will  be  found 
in  front  near  the  upper  border  ; and  the  right  nerve  will 
be  seen  at  a corresponding  point  on  the  opposite  aspect. 
Branches  are  to  be  traced  from  the  right  nerve  to  the  plexus 
of  the  sympathetic  by  the  side  of  the  coeliac  axis,  and  from 
the  left  to  the  hepatic  plexus. 
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The  epigastric  or  solar  plexus  is  the  largest  of  the  Solar 
pre vertebral  plexuses  of  the  sympathetic,  and  furnishes  nerves  plexus> 
to  all  the  viscera  of  the  abdomen  above  the  pelvis.  It  is  a 
large  network  of  nerves  and  ganglia,  which  lies  in  front  of  appearance, 
the  aorta  and  the  pillars  of  the  diaphragm,  and  extends 
from  the  suprarenal  capsule  of  one  side  to  that  of  the  other. 

It  surrounds  the  coeliac  axis  and  the  superior  mesenteric  extent; 
artery,  and  extends  downwards  to  the  pancreas.  The  plexus 
is  connected  on  each  side  with  the  large  and  small  splanchnic 
nerves,  and  it  is  joined  also  by  some  twigs  from  the  right  gives  offsets 
pneumo-gastric  nerve.  Large  offsets  are  furnished  to  the  on  bl?od" 
different  viscera  along  the  vessels . 

The  semilunar  ganglia  of  the  solar  plexus,  one  on  each  Semilunar 
side,  are  the  largest  ganglia  in  the  body.  Each  is  situate  ganglia> 
at  the  upper  and  outer  part  of  the  plexus,  close  to  the  situation ; 
suprarenal  capsule,  and  on  the  side  of  the  pillar  of  the 
diaphragm.  The  ganglion  on  the  right  side  is  beneath  the 
vena  cava.  Irregular  in  shape,  the  mass  is  sometimes  oval,  form- 
and  at  other  times  divided  into  smaller  ganglia.  From  the  Nerves 
outer  side  nerves  are  directed  to  the  kidney  and  the  supra-  with  each, 
renal  capsule,  and  to  the  inner  side  the  cords  of  the  solar 
plexus  are  connected.  At  the  upper  end  it  is  joined  by  the 
great  splanchnic  nerve. 

Offsets  of  the  plexus. — The  nerves  supplied  to  the  viscera  Several  off- 
are  conveyed  on  branches  of  the  aorta,  forming  plexuses  plexus**16 
around  them ; thus  there  are  coeliac,  mesenteric,  renal,  sper- 
matic, and  other  plexuses.  The  diaphragmatic  artery  has 
also  a separate  plexus  on  it. 

Diaphragmatic  plexus.  — The  nerves  that  form  this  plexus  Plexus  to 
come  from  the  upper  and  outer  part  of  the  semilunar  gan-  phragm 
glion.  They  are  placed  at  first  on  the  phrenic  artery,  but 
they  soon  leave  it  to  enter  the  substance  of  the  diaphragm. 

A communication  takes  place  between  the  phrenic  nerve  of 
the  cervical  plexus  and  the  branches  of  the  sympathetic. 

On  the  under  surface  of  the  diaphragm  is  a small  gan-  has  a 
glion  where  the  plexus  joins  the  spinal  nerve,  and  from  rigiftside011 
it  filaments  are  supplied  to  the  vena  cava  and  the  supra- 
renal body.  The  ganglion  is  absent  on  the  left  side. — 

(Swan. ) 

The  suprarenal  nerves  are  very  large  and  numerous,  in  Suprarenal 
comparison  with  the  mass  supplied,  and  are  directed  almost  uerves- 
horizontally  outwards  to  the  suprarenal  body,  which  they 
enter  at  the  upper  part.  One  of  the  splanchnic  nerves 
communicates  'with  this  plexus. 

The  renal  plexus  is  derived  from  the  semilunar  ganglion, 
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and  the  outer  part  of  the  solar  plexus,  and  it  is  further 
joined  by  one  of  the  two  smallest  splanchnic  nerves.  The 
nerves  surround  the  renal  artery,  having  small  ganglia  on 
them,  and  enter  the  kidney  with  the  vessels.  An  offset 
is  given  from  the  renal  nerves  to  the  spermatic  plexus 
(p.  531). 

The  coeliac  plexus  is  a direct  continuation  forwards  of  the 
solar  plexus  around  the  artery  named  coeliac  axis.  It  is 
further  joined  by  the  small  splanchnic  nerve  on  each  side, 
and  by  an  offset  from  the  right  pneumo-gastric  nerve.  The 
plexus  surrounds  the  artery,  and  divides,  like  the  vessel, 
into  three  parts — coronary,  splenic,  and  hepatic. 

a.  The  coronary  plexus  accompanies  the  coronary  artery 
to  the  upper  border  of  the  stomach  which  it  supplies.  It 
communicates  with  the  left  vagus  nerve,  and  with  the  sym- 
pathetic on  the  pyloric  artery. 

b.  The  splenic  plexus  surrounds  the  splenic  artery,  and  is 
conducted  by  it  to  the  substance  of  the  spleen.  It  furnishes 
offsets,  like  the  artery,  to  the  pancreas,  and  to  the  stomach 
along  the  left  gastro-epiploic  artery.  This  plexus  is  joined 
by  twigs  from  the  left  semilunar  ganglion,  and  by  an  offset 
from  the  right  pneumo-gastric  nerve. 

c.  The  hepatic  plexus  is  continued  on  the  vena  portse,  the 
hepatic  artery,  and  the  bile  duct  to  the  transverse  fissure  of 
the  liver,  where  it  enters  the  liver  and  ramifies  on  the  vessels. 
Whilst  ascending  in  the  small  omentum,  the  plexus  is  joined 
on  the  left  side  by  offsets  from  the  left  vagus  and  phrenic 
nerves. — (Swan.)  The  following  secondary  plexuses  are 
furnished  around  the  branches  of  the  hepatic  artery,  which 
have  the  same  name  and  distribution  as  the  vessels  : — 

A pyloric  plexus  accompanies  the  pyloric  artery  to  the 
upper  border  of  the  stomach. 

There  are  two  other  plexuses — gastro-epiploic  (right)  and 
pancreatico- duodenal,  corresponding  with  the  branches  of  the 
artery  : the  former  meets  nerves  from  the  splenic  plexus, 
and  the  latter  communicates  with  the  superior  mesenteric 
plexus  on  the  end  of  the  duodenum. 

A cystic  plexus  is  distributed  to  the  gall  bladder  with  the 
artery. 

The  remaining  offsets  of  the  solar  plexus,  viz.,  superior 
and  inferior  mesenteric,  aortic,  and  spermatic,  have  been 
already  described  (p.  530)  ; but  the  derivation  of  the  superior 
mesenteric  and  aortic  plexuses  from  the  epigastric  centre  can 
be  now  seen. 

Ending  of  the  splanchnic  nerves — The  large  nerve  perfo- 
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rates  the  crus  of  the  diaphragm,  and  generally  ends  altogether  of  large 
in  the  semilunar  ganglion,  but  it  may  give  filaments  to  the  nerve?  m 
renal  plexus  and  the  suprarenal  body. 

The  small  nerve  comes  through  the  same  opening  in  the  small, 
diaphragm  as  the  preceding,  and  ends  in  the  coeliac  plexus  ; 
but  it  enters  the  renal  plexus  if  the  smallest  splanchnic  nerve 


is  absent. 

The  smallest  nerve , after  piercing  the  diaphragm,  joins  the 
renal  plexus. 

Ending  of  the  vagus  nerve. — In  the  abdomen  the  pneumo- 
gastric  nerves  end  mostly  in  the  stomach. 

The  left  nerve  divides  into  branches,  which  extend  over 
the  front  and  along  the  small  curvature  of  the  stomach  ; 
these  join  the  sympathetic,  and  give  offsets  to  the  hepatic 
plexus. 

The  right  nerve  is  distributed  to  the  posterior  surface  of 
the  stomach  near  the  upper  border  ; it  communicates  with 
its  fellow,  and  with  the  coeliac  and  splenic  plexuses. 

Dissection. — The  viscera  are  now  to  be  removed  from  the 
abdomen  in  order  that  the  body  may  be  turned  for  the  dis- 
section of  the  back,  and  the  lower  limbs. 

The  stomach  and  the  spleen  with  the  duodenum  and  the 
pancreas  are  to  be  taken  away  together  by  cutting  through 
the  oesophagus  near  the  diaphragm,  and  by  dividing  the 
vessels  and  nerves  they  receive.  The  liver  is  to  be  re- 
moved from  the  abdomen  by  cutting  across  its  ligaments, 
and  the  vena  cava  between  its  posterior  border  and  the 
diaphragm.  At  the  same  time  the  right  kidney  is  to  be 
taken  out  with  the  suprarenal  body.  And  lastly  the  dissector 
should  separate  the  left  testicle  by  cutting  through  the 
spermatic  cord. 


and 

smallest. 


Ending  of 
left  vagus 


and  right. 


Prepare  for 
turning  the 
body  by 
removing 
the  viscera. 


Directions. — Supposing  the  body  to  be  now  turned  for  Directions 
the  dissection  of  the  back,  and  to  lie  with  the  face  down-  dissector, 
wards  for  the  usual  time,  the  dissector  may  look  first  to  the 
disposition  of  the  fascia  lumborum,  which  is  described  in  the 
Dissection  of  the  Back,  p.  420.  The  rest  of  the  time  he  should 
occupy  in  learning  the  form  and  structure  of  the  viscera  in 
the  following  Section. 
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Section  IY. 

ANATOMY  OF  THE  VISCERA  OF  THE  ABDOMEN. 

THE  STOMACH. 

The  stomach  is  the  dilated  part  of  the  alimentary  tube 
between  the  oesophagus  and  the  small  intestine,  into  which 
the  masticated  food  is  received  to  be  changed  into  chyme. 

Dissection. — To  see  the  form  of  the  stomach  this  viscus 
must  be  blown  up  moderately,  and  the  surface  should  be 
cleaned  ; but  previously  let  the  student  detach  the  spleen 
and  cut  through  the  duodenum  near  the  pylorus. 

Form  and  Divisions.  — The  stomach  is  somewhat  conical  in 
form  (fig.  84,  s),  with  the  base  or  wider  part  to  the  left,  and 
the  apex  to  the  right  side  ; and  it  is  directed  obliquely 
across  the  abdomen.  Its  size  varies  much  in  different 
bodies,  and  is  sometimes  much  diminished  by  a constriction 
in  the  centre.  When  it  is  moderately  distended,  it  is  about 
twelve  inches  long  and  four  wide.  The  stomach  presents  for 
examination  two  ends,  two  orifices,  two  surfaces,  and  two 
borders  or  curves. 

Extremities. — The  left  end  or  tuberosity  (fundus  ventri- 
culi)  is  the  largest  part  of  the  stomach,  and  projects  about 
three  inches  to  the  left  of  the  opening  of  the  oesophagus. 
The  right  or  pyloric  end,  much  smaller  than  the  other,  is 
cylindrical,  and  forms  the  apex  of  the  cone  to  which  the 
stomach  is  likened. 

Openings. — The  left  opening  (cardiac),  which  communi- 
cates with  the  oesophagus,  is  at  the  highest  part  of  the 
stomach,  and  is  funnel-shaped  towards  the  cavity  of  the 
organ.  The  right  or  inferior  orifice  (pylorus)  opens  into  the 
duodenum,  and  is  guarded  internally  by  a valve  : at  the 
same  spot  the  stomach  is  slightly  constricted  externally, 
where  a firm  circular  ring  may  be  felt. 

Surfaces. — The  surfaces  are  somewhat  flattened  when 
the  stomach  is  empty,  but  rounded  when  it  is  distended. 
The  parts  in  contact  with  the  sides  have  been  referred  to 
(p.  516). 

Borders. — The  upper  border,  or  small  curve  of  the 
stomach,  is  concave  towards  the  left  opening,  but  convex  at 
the  opposite  end  ; and  the  lower  border,  or  large  curve,  is 
convex,  except  near  the  right  end  where  it  is  concave  : — 
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the  concavity  of  the  one  border  corresponds  with  the  con-  difference  in 
vexity  of  the  other.  An  arterial  arch  and  a fold  of  perito-  outlme' 
neum  (omentum)  extend  along  each  border. 

Structure. — In  the  wall  of  the  stomach  are  four  layers  Four  strata 
or  coats,  viz.  serous,  muscular,  fibrous,  and  mucous ; together  m sfcomach- 
with  vessels,  nerves,  and  lymphatics. 

Serous  coat.  — The  peritoneum  gives  a covering  to  the  The  serous 
stomach,  and  is  adherent  to  the  surface  except  at  the  and^dhe-11 
margins,  where  an  interval  exists  corresponding  with  the  rent, 
attachment  of  the  small  and  the  large  omentum.  In  this 
space  are  contained  the  vessels,  nerves,  and  lymphatics  of 
the  stomach.  During  distension  of  the  stomach  the  space 
above  mentioned  is  much  diminished. 

The  muscular  coat  will  be  laid  bare  by  the  removal  of  the  The  muscu- 
serous  covering.  It  consists  of  three  sets  of  fibres,  viz.  made  up  of 
longitudinal,  circular,  and  oblique  ; these  lie  from  without 
inwards  in  the  order  mentioned,  and  are  involuntary  or  non- 
striated. 

a.  The  longitudinal  fibres  are  derived  from  the  oesophagus ; lougitu- 
they  spread  over  the  surfaces,  without  entirely  covering  ' 
them,  and  are  continued  onwards  to  the  pylorus  and  the 
small  intestine.  The  fibres  are  most  marked  along  the  bor- 
ders, particularly  the  smaller  one  ; and  at  the  pylorus  they 

are  much  stronger  than  in  the  centre  of  the  stomach. 

b.  The  circular  fibres  form  the  middle  stratum  of  the  circular, 
muscular  coat,  and  will  be  best  seen  by  removing  the  longi- 
tudinal fibres  near  the  pylorus.  They  reach  from  the  left 

to  the  right  end  of  the  stomach  ; but  at  the  pylorus  they 
are  most  numerous  and  strongest,  and  form  a firm  ring 
around  the  opening. 

c.  The  obligue  fibres  are  continuous  with  the  circular  or  and  oblique 
deep  layer  of  the  oesophagus,  and  form  only  part  of  a layer  fibres* 

in  the  gastric  wall.  On  the  left  of  the  cardiac  orifice  they 
are  seen  to  arch  over  the  great  end  of  the  stomach,  and  they 
spread  out  on  the  anterior  and  posterior  surfaces,  gradually 
disappearing  on  them. 

Fibrous  or  submucous  coat. — By  removing  the  muscular  The  fibrous 
layer  over  a small  spot,  the  fibrous  coat  will  appear  as  a firm>  ’ 
white  shining  stratum.  Formed  of  areolar  or  connective 
tissue,  this  coat  gives  strength  to  the  stomach,  and  serves  as 
a bed  in  which  the  larger  vessels  and  nerves  ramify  before 
their  distribution  to  the  mucous  coat.  If  a small  opening  is 
made  in  this  membrane,  the  mucous  coat  will  project  through 
it,  supposing  the  stomach  to  be  distended  with  air. 

The  mucous  coat  will  come  into  view  on  cutting  open  the  Mucous 
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stomach,  but  the  appearances  about  to  be  described  can  be 
seen  only  in  a recent  stomach. 

This  coat  is  a thickish  layer,  smooth  and  soft  to  the 
touch,  which  is  of  a pale  rose  colour  in  the  healthy  con- 
dition soon  after  death  ; but  in  the  empty  state  of  the 
stomach  the  membrane  is  less  vascular  than  during  digestion. 
In  infancy  the  natural  redness  is  greater  than  in  child- 
hood or  old  age.  When  the  stomach  is  contracted  the 
membrane  is  thrown  into  numerous  wavy  lines  or  rugce , 
which  are  longitudinal  towards  the  pylorus  along  the  great 
curve.  The  thickness  of  the  mucous  membrane  is  greatest 
near  the  pylorus  ; and  at  that  spot  it  forms  a fold,  opposite 
the  muscular  ring,  which  assists  in  closing  the  opening.  If 
this  membrane  and  its  submucous  layer  are  removed  from 
the  pyloric  part  of  the  stomach,  the  ring  of  muscular  fibres 
(sphincter  of  the  pylorus)  will  be  more  perfectly  seen. 

Microscopic  structure  of  the  mucous  membrane.  — With  the 
aid  of  a lens,  the  surface  of  the  mucous  membrane,  when 
well  washed,  will  be  seen  to  be  marked 
Fig.  80.  all  over  by  shallow  depressions  or  al- 

veoli (fig.  80),  which  measure  from  ^-T_th 
to  yl-g-th  of  an  inch  across.  In  the  bot- 
tom of  each  depression  are  the  apertures 
of  minute  tubes.  Generally  hexagonal  or 
polygonal  in  outline,  the  hollows  become 
larger  and  more  elongated  towards  the 
small  end  of  the  stomach.  Near  the 
pylorus  the  margins  of  the  alveoli  project, 
and  become  irregular,  so  as  to  resemble  rudimentary  villi. 

By  means  of  a thin  section  under  the  microscope,  the 
membrane  may  be  seen  to  be  formed  almost  altogether  of 
minute  vertical  tubes  which  lie  side  by  side,  and  project 
into  the  submucous  tissue.  Measuring  from  3-T^th  to  th 
of  an  inch  across  and  -g^th  to  -^th  of  an  inch  in  length,  the 
tubes  are  closed  at  the  deep  end  ; but  they  open  on  the 
surface  of  the  stomach  both  in  the  alveoli  (fig.  80),  and  in 
the  interalveolar  spaces.  For  the  most  part  they  are  straight, 
but  towards  the  pylorus  they  become  longer  and  somewhat 
sacculated  at  the  deep  extremity.  In  their  interior  they  are 
lined  by  columnar  epithelium,  which  becomes  spheroidal  in 
the  lower  part  of  the  tube  ; and  filling  them  is  a colourless 
fluid  containing  a granular  material. 

* Alveolar  depressions  of  the  mucous  membrane  of  the  stomach, 
magnified  32  diameters,  with  the  minute  tubes  opening  into  them 
(Sprott  Boyd). 
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Over  the  surface  of  the  mucous  membrane  small  lentiform  Follicles. 
follicles  are  scattered,  which  have  a depression  in  the  centre, 
and  correspond  with  the  solitary  follicles  in  the  intestine. 

These  are  in  greatest  number  near  the  pyloric  end  of  the 
stomach,  and  are  most  marked  in  young  children. 

A columnar  epithelium,  covers  the  surface  of  the  mucous  Epithelial 
membrane,  and  enters  the  small  tubes,  as  before  men-  coverm&* 
tioned. 

A thin  submucous  stratum  of  muscular  fibres  on  the  outer  Submucous 
or  deeper  surface  of  the  mucous  membrane  has  been  de-  Syer,Ular 
scribed  throughout  the  whole  alimentary  canal. 

Bloodvessels  of  the  stomach. — The  different  arteries  of  the  Arteries, 
stomach,  after  supplying  the  muscular  coat,  ramify  in  the 
submucous  tissue,  and  terminate  in  the  mucous  coat.  From 
the  anastomoses  in  the  submucous  stratum,  small  offsets  are 
continued  on  the  tubes  to  the  inner  surface  of  the  mucous 
membrane,  where  they  form  a network.  The  veins  begin  in  veins, 
the  mucous  membrane,  receive  branches  from  the  muscular 
coat,  and  deliver  their  blood  into  the  portal  system. 

Lymphatics .* — Two  layers  of  lymphatics,  superficial  and  lymphatics, 
deep,  are  found  in  the  stomach. 

Nerves. — The  nerves  are  derived  from  the  pneumo-gastric  and  nerves, 
and  sympathetic,  as  before  said,  p.  543. 

SMALL  INTESTINE. 

The  three  parts  into  which  the  small  intestine  is  divided,  Characters, 
have  the  following  differences  in  their  characters  : — 

The  duodenum  measures  as  much  as  the  breadth  of  twelve  length  and 
fingers,  viz.  about  ten  inches,  and  is  more  fixed  than  the  fixedness- 
rest  of  the  intestinal  tube.  It  is  wider  than  either  the  width  and 
jejunum  or  the  ileum,  and  its  muscular  coat  is  also  thicker.  thlckness- 
Into  it  the  common  bile  duct  and  the  pancreatic  duct  pour  Ducts 
their  contents.  entering  it. 

The  jejunum  and  the  ileum  together  are  about  twenty  feet  Length, 
long,  and  are  connected  with  the  mesentery.  There  is  not 
any  perceptible  difference  between  the  termination  of  the  Division 
one  and  the  commencement  of  the  other,  but  two  fifths  of  arbltrar3r- 
the  length  are  assigned  to  the  jejunum,  and  three  fifths  to 
the  ileum.  Between  the  ends  however  a marked  difference  Differences 
maybe  observed;  for  the  upper  part  of  the  jejunum  is  at  the  ends, 
thicker  and  more  vascular  than  the  lower  part  of  the  ileum, 
and  its  width  is  also  greater. 

Structure. — In  the  small  intestine  the  wall  is  formed 
by  the  same  number  of  layers  as  in  the  stomach,  viz.  serous,  ” 

X N 2 


548 


DISSECTION  OF  THE  ABDOMEN. 


as  the 
stomach. 


Serous  coat 


like  that  of 
the  stomach, 


except  in 
the  duo- 
denum. 
Muscular 
coat  is 
formed  by  a 

longitudinal 


and  a circu- 
lar layer. 


Fibrous  coat 
like  that  in 
stomach. 
Dissect 
fibrous  coat 


Glands  of 
Brunner, 


and  mucous 
coat. 


Thickness, 


folds, 


muscular,  fibrous,  and  mucous.  The  different  layers  are 
to  be  examined  on  pieces  taken  from  the  duodenum,  from 
the  upper  part  of  the  jejunum,  from  the  lower  end  of  the 
ileum,  and  from  the  middle  of  the  small  intestine.  After 
the  pieces  of  intestine  have  been  cut  off,  they  are  to  be  dis- 
tended with  air. 

The  serous  coat  is  closely  connected  with  the  subjacent 
muscular  layer.  To  the  greater  part  of  the  small  intestine 
(jejunum  and  ileum)  it  furnishes  a covering,  except  at  the 
attached  part  where  the  vessels  enter  : at  this  spot  the  peri- 
toneum is  reflected  off  to  form  the  mesentery,  and  a space 
exists  resembling  that  at  the  borders  of  the  stomach.  The 
peritoneum  surrounds  the  duodenum  only  partly  ; this  pecu- 
liarity has  been  described  at  p.  523. 

The  muscular  coat  is  constructed  of  two  sets  of  fibres,  a 
superficial  or  longitudinal,  and  a deep  or  circular.  The  fibres 
are  pale  in  colour,  and  are  not  striated. 

a.  The  longitudinal  fibres  will  be  seen  only  by  a careful 
removal  of  the  peritoneum,  for  they  are  generally  taken 
away  with  that  membrane.  They  form  a thin  layer  which 
is  most  marked  at  the  free  border  of  the  gut. 

b.  The  circular  fibres  are  much  more  distinct  than  the 
others,  and  give  the  chief  strength  to  the  muscular  coat  : 
they  do  not  appear  to  form  complete  rings  around  the 
intestine. 

The  fibrous  coat  has  the  same  position  and  the  same  use 
as  the  corresponding  layer  in  the  stomach. 

Dissection. — On  the  removal  of  a part  of  the  muscular  stra- 
tum from  the  jejunum  or  the  ileum,  the  submucous  fibrous 
layer  will  come  into  view. 

In  the  upper  part  of  the  duodenum  the  student  is  to 
seek  some  small  compound  glands — those  of  Brunner,  which 
are  imbedded  in  the  submucous  tissue.  They  lie  beneath 
the  mucous  membrane,  and  will  be  seen  shining  through 
the  fibrous  layer,  when  the  muscular  coat  has  been  taken 
away. 

The  pieces  of  intestine  may  be  opened  and  washed,  to 
show  the  mucous  coat,  but  the  gut  should  be  cut  along  the 
line  of  attachment  of  the  mesentery,  so  as  to  avoid  Peyer’s 
glands  on  the  opposite  side. 

Mucous  coat. — The  lining  membrane  is  thicker  and  more 
vascular  at  the  beginning  than  at  the  ending  of  the  small 
intestine.  It  is  marked  by  numerous  prominent  folds  (val- 
vulse  conniventes).  The  surface  of  the  membrane  is  soft, 
and  is  covered  with  small  points  (villi)  like  the  pile  of 
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velvet.  Occupying  the  substance  of  the  mucous  coat  are  and  villous 
numerous  glands  ; and  covering  the  whole  is  a columnar  surface- 
epithelium. 

The  valvulce  conniventes  (valves  of  Kerkring)  are  perma-  Folds  or 
nent  folds  of  the  mucous  membrane,  which  are  arranged  arrange- 
circularly  along  the  intestine,  and  project  into  the  alimen-  ment’ 
tary  mass.  Crescentic  in  form,  they  extend  round  the  length, 
intestine  for  half  or  two-thirds  of  its  circle,  and  some  end 
in  bifurcated  extremities.  Larger  and  smaller  folds  are  met  size  and 
with,  sometimes  alternating ; and  the  larger  are  about  depth  ’ 
two  inches  long,  with  one-third  of  an  inch  in  depth 
towards  the  centre.  Each  valve  is  formed  of  a doubling  of  the  how 
mucous  membrane,  which  encloses  vessels  between  the  layers.  ri 

The  little  valves  begin  in  the  duodenum,  about  one  or  Exten^on 
two  inches  beyond  the  pylorus,  and  are  continued  in  regular  tine, 
succession  to  the  middle  of  the  jejunum  ; but  beyond  that 
pqint  they  become  smaller  and  more  distant  from  one  another, 
and  finally  disappear  about  the  middle  of  the  ileum,  having 
previously  become  irregular  and  rudimentary.  The  valvulse 
are  largest  and  most  regular  beyond,  and  not  far  from  the 
opening  of  the  bile  duct. 

The  aperture  of  the  common  bile  and  pancreatic  ducts  is  a Opening  of 
narrow  orifice,  from  three  to  four  inches  from  the  pylorus, 
and  is  situate  in  a small  prominence  on  the  mucous  mem-  Jtuafe. 
brane  at  the  inner  and  posterior  part  of  the  duodenum. 

A probe  passed  into  the  bile  duct  will  show  the  oblique  or 
valvular  course  (half  an  inch)  through  the  wall  of  the 
intestine.  Sometimes  the  pancreatic  duct  opens  by  a dis-  |°^gimes 
tinct  orifice. 

Microscopic  structure  of  the  mucous  membrane.—  With 
the  use  of  the  microscope,  and  with  pieces  of  fresh  intestine,  intestine, 
the  student  will  be  able  to  make  out  the  nature  of  the  villi, 
the  glandular  bodies,  and  the  epithelium. 

Villi. — When  a piece  of  the  lower  part  of  the  duodenum,  The  villi 
from  which  the  mucus  is  washed  away,  is  examined  in  surface ; 
water,  the  mucous  membrane  will  be  found  studded  over 
very  thickly  with  small  projections,  like  those  on  velvet. 

Existing  along  the  whole  of  the  small  intestine,  both  on  the 

valves  and  between  them  (fig.  82),  these  bodies  are  irregular  ^irgis^ape> 

in  form,  some  being  triangular,  others  conical  or  cylindrical 

with  a large  end.  Their  length  is  from  A^th  to  A^th  of  an 

inch.  They  are  best  marked  where  the  valvulse  conniventes 

are  largest  ; and  in  the  duodenum  their  number  is  estimated 

at  50  to  90  in  a square  line,  but  in  the  lower  end  of  the 

ileum  at  only  40  to  70  over  the  same  surface. — Krause. 
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Each  villus  is  an  extension  of  the  mucous  coat,  which 
contains  a capillary  network  of  arteries,  usually  a single 
vein,  and  absorbent  vessels.  The  entire  surface  of  each  is 
invested  with  columnar  epithelium. 

Glands. — In  the  glandular  apparatus  of  the  small  intestine 
are  included  the  crypts  of  Lieberkuhn,  some  solitary  glands, 
and  Peyer’s  and  Brunner’s  glands. 

The  crypts  of  Lieberkuhn  (fig.  82)  are  minute  simple  tubes, 
similar  to  those  in  the  stomach,  though  not  so  closely  aggre- 
gated, which  are  found  throughout  the  small  intestine.  They 
open  on  the  surface  of  the  mucous  membrane  by  small 
orifices  between  the  villi,  and  around  the  larger  glands  ; but 
at  the  opposite  end  they  are  closed,  and  project  into  the 
submucous  layer.  Their  length  is  from  -~th  to  D^th  0f  an 
inch,  and  their  diameter  is  ^-J^th  of  an  inch.  They  are 
filled  with  a fluid  that  contains  granules,  and  are  lined  by  a 
columnar  epithelium. 

The  solitary  glands  (fig.  81)  are  roundish  white  eminences, 
about  the  size  of  mustard  seed  if  distended,  which  are  scat- 
tered along  the  small  intestine,  but  in 
greatest  numbers  in  the  jejunum. 
Placed  on  all  parts  of  the  intestine, 
and  even  on  or  between  the  valvulse 
conniventes,  these  bodies  are  covered 
by  the  villi  of  the  mucous  membrane, 
and  have  at  their  circumference  the 
apertures  of  the  crypts  of  Lieberkuhn.  ( 
The  glands  are  small  sacs,  which  con- 
tain an  opaque  whitish  granular 
fluid,  but  are  not  provided  with 
an  aperture  into  the  intestine. 

The  glands  of  Peyer  (glandulae  agminatse)  are  found  chiefly 
in  the  ileum  (fig.  82),  in  the  form  of  oval  patches,  which 
measure  from  half  an  inch  to  two  inches  or  more  in  length, 
and  about  half  an  inch  in  width.  The  groups  of  glands  are 
situate  on  the  part  of  the  intestine  opposite  to  the  attach- 
ment of  the  mesentery,  and  their  direction  is  longitudinal 
in  the  gut.  Usually  they  are  from  twenty  ‘to  thirty  in 
number.  In  the  lower  part  of  the  ileum  the  patches  are 
largest  and  most  numerous  ; but  they  decrease  in  number 
and  size  upwards  from  that  spot,  till  at  the  lower  part  of 
the  jejunum  they  become  irregular  in  form,  and  may  con- 
sist only  of  small  roundish  masses. 

* A solitary  gland  of  the  small  intestine  enlarged.  The  villi  and 
crypts  of  Lieberkuhn  are  also  represented  (Boehm). 


Fig.  81.* 
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A patch,  when  examined  by  the  microscope,  appears  to  Composition 
be  but  a collection  of  the  solitary  glands,  for  it  consists  of  a ofa8laud 


Fig.  82.* 


number  of  small  flattened  vesicles  or  sacs,  which  are  round 
or  oval  in  form,  and  are  covered  by  the  mucous  membrane. 

Like  the  glands  referred  to,  the  vesicles  contain  a whitish 
consistent  fluid,  and  are  commonly  without  any  aperture,  tary  glands, 
though  they  have  been  found  with  openings  into  the  intes- 
tine (Thomson).  Around  the  vesicles  is  a ring  of  apertures 
of  the  crypts  before  described.  The  mucous  membrane 
over  them  is  a little  hollowed,  and  may  in  some  instances 
be  furnished  with  villi.  Between  the  vesicles  the  lining 
membrane  of  the  bowel  has  the  same  appearance  as  in  other 
parts. 

Glands  of  Brunner. — Directions  have  been  already  given  Compound 
how  to  display  these  glands  (p.  548).  They  are  small  com-  Brunner’s; 
pound  glands,  similar  to  the  buccal  and  labial  glands  of  the 
mouth,  which  exist  only  in  the  duodenum.  Near  the  pylorus 
they  are  most  numerous,  and  there  they  are  visible  without 
a lens,  being  nearly  as  large  as  hemp  seed.  When  examined  compo- 
more  minutely  the  glands  are  found  to  consist  of  lobules,  sltlon‘ 
with  appertaining  little  excretory  tubes  ; and  each  ends  on  Apertures 
the  surface  of  the  mucous  membrane  by  a duct,  whose  aper-  ducts. 

. * A magnified  view  of  a piece  of  mucous  membrane  covered  with  its 
villi  and  tubules  (Boehm).  On  the  left  hand  is  a piece  of  one  of  Peyer’s 
patches  or  glands,  representing  the  vesicles  of  the  glands,  each  having 
a ring  of  tubes  at  its  circumference,  and  being  destitute  of  villi. 
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ture  is  slightly  larger  than  the  months  of  the  contiguous 
crypts  of  Lieberkuhn.  In  the  small  secretory  cells  of  the 
gland  the  epithelium  is  laminar. 

Epithelium. — The  epithelial  lining  of  the  mucous  mem- 
brane of  the  small  intestine  is  of  the  columnar  or  cylindrical 
kind.  For  the  villi  it  forms  a very  distinct  covering  of 
elongated  or  prismatic  pieces.  It  sinks  into  the  crypts  of 
Lieberkuhn,  and  gives  them  a lining,  as  before  said. 

Dissection. — To  demonstrate  the  areolar  tissue  between 
the  coats  of  the  intestine,  a piece  of  the  bowel  turned  inside 
out,  is  to  be  inflated  forcibly  ; and  to  ensure  the  success  of 
the  attempt,  a few  cuts  may  be  previously  made  through 
the  peritoneal  coat.  The  air  enters  the  wall  of  the  intestine 
where  the  peritoneal  covering  is  wanting,  and  spreads  through 
the  whole  gut ; but  opposite  the  solitary  glands  and  the 
patches  of  Peyer  the  mucous  coat  is  more  closely  connected 
with  the  neighbouring  structures,  and  the  subjacent  portion 
will  not  be  distended  with  the  air.  The  intestine  may  be 
examined  when  it  is  dry. 

Vessels  of  the  intestine. — The  branches  of  arteries  ramify 
in  the  submucous  layer,  and  end  in  a network  of  small 
twigs  in  the  mucous  membrane,  which  supplies  the  valves,  the 
villi,  and  the  glands.  Opposite  Peyer’s  patches  the  intestine 
is  most  vascular  ; and  the  vessels  form  circles  around  the 
follicles,  and  supply  offsets  to  them.  The  reins  have  their 
usual  resemblance  to  the  companion  arteries. 

The  absorbents  consist  of  a superficial  longitudinal  set 
(lymphatics),  and  of  a deep  transverse  set  (lacteals),  which 
end  in  larger  vessels  in  the  mesentery.  Beneath  the  patches 
of  Peyer’s  glands  the  lymphatics  form  distinct  plexuses. 

Structure  of  the  common  bile  duct. — The  bile  duct  consists 
of  a strong  fibrous  coat  with  a few  muscular  fibres,  and  of 
an  internal  or  mucous  coat  which  is  lined  by  cylindrical 
epithelium.  On  the  surface  of  the  mucous  membrane  are 
the  openings  of  numerous  branched  mucous  glands,  which 
lie  in  the  fibrous  coat,  and  external  to  it  ; some  of  them 
are  aggregated  together,  and  are  visible  without  a lens. 

LARGE  INTESTINE. 

The  large  intestine  is  the  part  of  the  alimentary  canal 
between  the  termination  of  the  ileum  and  the  anus.  Its 
division  and  attachment  by  peritoneum  to  the  abdominal 
wall  have  been  described  (p.  516). 

In  length  this  part  of  the  alimentary  canal  measures  about 


length ; 
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five  or  six  feet, — one  fifth  of  the  whole  extent  of  the  intes- 
tinal tube.  The  diameter  of  the  colon  is  largest  at  the  com-  size, 
mencement  in  the  caecum,  and  gradually  decreases  from  that 
part  as  far  as  the  rectum,  where  there  is,  however,  a dilata- 
tion near  the  end. 

When  compared  with  the  small  intestine,  the  colon  is  Compared 
found  to  be  distinguished  by  the  following  characters  : — it  Sma11 

is  of  greater  capacity,  being  in  some  parts  as  large  again,  larger; 
and  is  more  fixed  in  its  position.  The  large  intestine  is  also  > 

free  from  convolutions,  except  in  the  left  iliac  fossa  where  it 
forms  the  sigmoid  flexure.  Instead  of  being  a smooth  cylin- 
drical tube,  the  colon  is  sacculated  ; and  it  is  marked  by  Sacculated 
three  longitudinal  muscular  bands,  which  alternate  with  as  Wlth  bands* 
many  rows  of  dilatations.  Attached  to  the  surface  at  inter-  Append- 
vals,  especially  along  the  transverse  colon,  are  processes  of  ages‘ 
peritoneum  containing  fat, — the  appendices  epiploicae. 

In  the  rectum,  or  the  lower  part  of  the  large  intestine,  the  Tn  the 
surface  is  smooth,  and  the  longitudinal  bands  have  disappeared.  rectum- 

Dissection.  — For  the  purpose  of  examining  the  large  intes-  Tate  pieces 
tine  the  student  should  select  and  blow  up  the  caecum,  with  ?ntestine.ge 
part  of  the  ileum  entering  it  ; he  should  prepare  also  in  a 
similar  way  a piece  of  the  transverse  colon,  and  a piece  of 
the  sigmoid  flexure  (about  four  inches  of  each).  The  areolar 
tissue  and  the  fat  are  to  be  removed  with  care  from  each, 
after  it  has  been  inflated. 

The  CiECUM,  or  the  head  of  the  colon  (caput  caecum  coli)  Definition  of 
is  the  rounded  part  of  the  large  intestine  which  projects,  in  csecutn> 
the  form  of  a pouch,  below  the  junction  of  the  ileum  with 
it.  It  measures  about  two  inches  and  a half  in  length,  and  ^gt^\and 
though  gradually  narrowing  interiorly,  the  caecum  is  the 
widest  part  of  the  colon, — hence  the  name  caput  coli.  At 
its  inner  side  it  is  joined  by  the  small  intestine  ; and  still  receives  ^ 
lower  there  is  a small  worm-like  projection — the  vermiform  appendix, 
appendix. 

Appendix  vermiformis.  ■ — This  little  convoluted  projection  Vermiform 
is  attached  to  the  lower  and  hinder  part  of  the  caecum,  of  attach^*  * 
which  it  was  a prolongation  at  one  period  in  the  growth  of  ment  > 
the  embryo.  From  three  to  six  inches  in  length,  the  appen-  dimensions, 
dix  is  rather  larger  than  a goose-quill,  and  is  connected  to 
the  inner  part  of  the  caecum  by  a fold  of  peritoneum.  It  is 
hollow,  and  has  an  aperture  of  communication  with  the  It  is  hollow, 
intestine.  In  structure  it  resembles  the  rest  of  the  colon. 

Dissection. — To  study  the  interior  of  the  caecum,  and  the  Dry  the 
valve  between  it  and  the  small  intestine,  the  specimen  now  opemftto^ 
under  examination  should  be  dried.  After  the  caecum  has 
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been  dried  the  following  cuts  should  be  made  into  it  : — One 
oval  piece  is  to  be  taken  from  the  ileum  near  its  termination ; 
another  from  the  side  of  the  caecum.,  opposite  the  entrance 
of  the  small  intestine  ; and  lastly  the  end  of  the  colon  in- 
cluded in  the  ligature  is  to  be  cut  off. 

Ileo-ccecal  valve. — On  looking  into  the  intestine,  the  ileo* 
caecal  valve  will  be  seen  at  the  entrance  of  the  ileum  into 
the  caecum.  It  is  composed  of  two  pieces,  each  with  a dif- 
ferent inclination,  which  project  into  the  interior  of  the 
caecum,  and  bound  a narrow,  nearly  transverse  aperture  of 
communication  between  the  two  differently-sized  portions  of 
the  alimentary  canal. 

The  upper  piece  of  the  valve,  ileo-colic , projects  horizontally 
into  the  large  intestine,  opposite  the  junction  of  the  ileum 
with  the  colon.  And  the  lower  piece,  ileo-ccecal , which  is 
the  larger  of  the  two,  has  a vertical  direction  between  the 
ileum  and  the  caecum.  At  each  extremity  of  the  opening 
the  pieces  of  the  valve  are  blended  together,  and  the  resulting 
folds  extend  transversely  for  some  distance  on  the  intestine, 
forming  the  frcena  or  retinacula  of  the  valve. 

The  size  of  the  opening  between  the  pieces  of  the  valve 
depends  upon  the  distension  of  the  intestine  ; for  when  the 
extremities  or  retinacula  of  the  valve  are  stretched  the  mar- 
gins of  the  opening  are  approximated,  and  may  be  made  to 
touch. 

Each  piece  of  the  valve  is  formed  by  the  circular  muscular 
fibres  of  the  intestinal  tube,  covered  by  mucous  membrane  ; 
as  if  the  ileum  was  thrust  obliquely  through  the  wall  of  the 
caecum,  after  being  deprived  of  its  peritoneal  coat  and  its 
layer  of  longitudinal  fibres.  The  construction  above  referred 
to  is  easily  seen,  on  a fresh  specimen,  by  dividing  the  peri- 
toneum and  the  longitudinal  fibres,  and  gently  drawing  out 
the  ileum  from  the  caecum. 

The  opening  of  the  appendix  into  the  caecum  is  placed 
below  that  of  the  ileum.  A small  fold  of  mucous  membrane 
closes  partly  the  aperture,  and  acts  as  a valve. 

Folds  or  ridges  are  directed  transversely  in  the  interior  of 
the  gut,  and  correspond  with  depressions  on  the  outer  sur- 
face. These  folds  result  from  the  doubling  of  the  wall  of 
the  intestine,  and  the  largest  enclose  vessels. 

Structure  of  the  Colon. — The  coats  of  the  large  intes- 
tine are  similar  to  those  in  the  small  gut,  viz.  serous,  mus- 
cular, fibrous,  and  mucous. 

Serous  coat. — The  peritoneum  does  not  invest  the  large 
intestine  throughout  in  the  same  degree.  It  covers  the 
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front  of  the  caecum,  and  the  front  and  sides  of  the  ascend- 
ing and  descending  colon  ; but  in  neither  does  it  reach 
commonly  the  posterior  aspect  (p.  523).  The  transverse 
colon  is  incased  like  the  stomach,  and  has  an  interval  along 
each  of  the  borders  where  the  transverse  meso-colon  and  the 
great  omentum  are  attached. 

The  muscular  coat  is  formed  by  longitudinal  and  circular 
fibres,  as  in  the  small  intestine,  but  the  former  are  arranged 
in  bands. 

a.  The  longitudinal  set  of  fibres  may  be  traced  in  the 
csecum  as  a thin  layer  over  all  the  surface,  but  they  are 
collected  for  the  most  part  into  three  longitudinal  bands, 
each  being  about  half  an  inch  in  width.  On  the  vermiform 
appendix  the  longitudinal  fibres  form  a uniform  layer.  They 
are  continued  thence  in  the  form  of  bands  along  the  csecum 
and  colon.  On  the  rectum  they  are  diffused  over  the  surface 
as  on  the  csecum.  When  the  bands  are  divided  the  intestine 
elongates — the  sacculi,  and  the  ridges  in  the  interior  of  the 
gut  disappearing  at  the  same  time. 

b.  The  circular  fibres  are  spread  over  the  whole  surface, 
but  are  most  marked  in  the  folds  or  ridges  that  project  into 
the  intestine.  In  the  rectum  (to  be  afterwards  seen)  they 
form  the  band  of  the  internal  sphincter  muscle. 

The  fibrous  coat  resembles  that  of  the  small  intestine.  It 
will  be  exposed  by  removing  the  peritoneal  and  muscular 
coverings. 

The  mucous  coat , which  will  be  seen  on  opening  the  intes- 
tine, is  smooth,  and  of  a pale  yellow  colour.  It  is  not 
thrown  into  special  folds,  except  in  the  rectum.  The  surface 
is  free  from  villi ; and  by  this  circumstance  the  mucous 
membrane  of  the  large  can  be  distinguished  from  that  of  the 
small  intestine.  This  surface  difference  in  the  two  portions 
of  the  tube  is  well  seen  in  the  ileo-csecal  valve  ; for  the 
surface  which  looks  to  the  small  intestine  is  studded  with 
villi,  whilst  the  lower  surface  which  is  covered  by  the  lining 
membrane  of  the  csecum  is  free  from  those  eminences. 

Microscopic  appearances. — In  a piece  of  fresh  intestine 
the  mucous  membrane  may  be  seen  with  the  microscope  to 
possess  small  tubes  or  crypts,  some  larger  solitary  follicles, 
and  an  epithelial  covering. 

The  tubules  or  crypts  (Fig.  83,  C)  occupy  the  whole  length 
of  the  large  gut,  and  resemble  those  of  the  small  intestine, 
but  are  more  numerous  and  closer  together.  Their  orifices 
on  the  surface  are  circular  (1),  and  are  more  uniformly  dif- 
fused than  the  apertures  of  the  crypts  in  the  small  gut.  A 


Two  layers 
of  fibres ; 


longitudinal 
in  three 
bands : 


•which  are 
spread  out 
on  appendix, 
and  rectum ; 


and  circular. 


Fibrous  coat 
as  in  small 
gut. 


Mucous  coat 
is  without 
folds  and 
villi. 


Structure 
like  that  of 
small  gut. 


Tubes  or 
crypts 

more 
numerous 
and  longer 
than 


556 


DISSECTION  OF  THE  ABDOMEN. 


those  of 

small 

intestine. 


Simple 

glands 

most  in  the 
caecum ; 
size 


and  form. 


Epithelium. 


Vessels  and 


absorbents. 


Form  and 
length ; 
divisions. 


Situation 
and  form. 


The  head 
and  tail ; 
aud  the 
body. 


Trace  out 
the  duct. 


vertical  section  of  the  membrane  (2)  will  show  the  tubes  to 
extend  vertically  from  the  surface  into  the  submucous  coat, 
and  to  be  of  greater  length  than  the  crypts  of  Lieberkiihn  in 
the  jejunum  and  ileum  ; they  measure  from  -J^th  to  ~^th  of 
an  inch  in  length,  and  -g-i ^th  to 
Fig.  83.*  -j-g-^th  of  an  inch  across. 


The  solitary  follicles  (Fig.  83, 
B)  are  found  all  through  the  large 
intestine,  scattered  here  and 
there  ; but  they  are  in  greatest 
number  in  the  caecum  and  vermi- 
form appendix.  They  are  whitish 
rounded  bodies  from  -gLth  to 
J^th  of  an  inch  in  diameter,  and  are  situate  in  the  submu- 
cous layer  amongst  the  tubules.  These  follicular  glands  are 
simple  sacs  without  opening,  as  in  the  small  intestine,  but 
over  each  is  a depression  in  the  mucous  membrane  simu- 
lating an  aperture  into  it  (Kolliker). 

The  epithelium  is  of  the  columnar  kind,  as  it  is  in  the 
small  intestine,  and  enters  the  tubules. 

Vessels. — The  distribution  of  the  vessels  in  the  wall  of  the 
large  intestine  is  the  same  as  in  the  smaller  bowel. 

The  absorbent  vessels , after  leaving  the  intestine,  join  the 
lymphatic  glands  along  the  side  of  the  colon. 


THE  PANCREAS. 

The  pancreas  (Fig.  84)  is  a narrow  flattened  gland  from 
six  to  eight  inches  in  length,  which  has  some  resemblance  to 
a dog’s  tongue.  It  is  larger  at  the  right  than  at  the  left  end ; 
and  it  is  divided  into  a head,  tail,  and  body. 

The  head , or  the  right  extremity  ( h ),  occupies  the  conca- 
vity of  the  duodenum  ; whilst  the  left  extremity,  or  the 
tail  (£),  is  rounded,  and  touches  the  spleen. 

The  body  of  the  gland  ( i ) is  narrowest  a little  to  the  right 
of  the  vertebral  column,  and  is  thickest  at  the  upper  border  ; 
it  measures  about  one  inch  and  a half  in  breadth,  and  from 
half  an  inch  to  an  inch  in  thickness.  The  connections  of 
the  pancreas  with  surrounding  parts  are  described  at  p.  534. 

Dissection. — Let  the  pancreas  be  placed  on  the  anterior 

* Enlarged  view  of  a solitary  gland  and  the  tubules  of  the  mucoils 
coat  (Boehm).  B.  A section  of  a follicle.  C.  Tubules  of  the  mucous 
membrane.  1.  Surface  opening.  2.  Side  view  of  the  tubes.  3.  Pits 
for  the  closed  ends  of  the  tubes  in  the  submucous  tissue. 
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surface,  and  the  excretory  duct  contained  in  its  substance 
be  traced  posteriorly  from  right  to  left.  The  duct  will  be 
recognised  by  its  white  colour. 

Structure. — The  pancreas  is  a compound  gland,  and  is  it  is  a 

provided  with  a special  duct.  It  is  destitute  of  a distinct  g^§°with- 

capsule  ; but  it  is  surrounded  by  areolar  tissue,  which  pro-  out  a 
* 9 J ? u distinct 


jects  into  the  interior,  and  connects  together  the  lobules. 

The  fluid  secreted  by  it  assists  in  the  digestion  of  the  ali- 
ment. 

The  glandular  structure  is  soft  and  loose  in  texture,  and  Texture  and 
is  of  a reddish,  or  grayish  white  colour.  It  consists  of coloul  * 
lobules,  which  are  united  into  larger  masses  by  areolar  tissue, 
vessels,  and  ducts.  In  analysing  a lobule  it  will  be  found  cOTist^ution 
to  consist  ultimately,  as  in  the  parotid,  of  the  branchings  of  salivary 
the  excretory  duct,  which  end  in  closed  vesicular  extremities,  Slands- 
and  are  surrounded  by  a plexus  of  vessels.  In  the  cells  the 
epithelium  is  flattened. 

The  duct  of  the  pancreas  (canal  of  Wirsung)  extends  the  The ductof 
entire  length  of  the  gland,  and  is  somewhat  nearer  the  lower  ’ 

than  the  upper  border.  It  begins  in  the  tail  of  the  pancreas,  extent ; 
where  it  presents  a bifurcated  extremity  ; as  it  continues 

* This  cut  shows  the  liver  and  gall  bladder,  the  stomach  raised,  and 
the  duodenum,  pancreas,  and  spleen  (Tiedemann).  1.  Liver,  g.  Grail 
bladder,  and /.  Common  bile  duct.  s.  Stomach,  o.  (Esophagus  join- 
ing it.  and  jp.  Pyloric,  and  d.  Duodenum,  i.  Pancreas,  h.  The  head, 
and  t.  The  tail  of  the  same,  with  e.  The  pancreatic  duct.  r.  The 
spleen,  a.  Aorta,  n.  Superior  mesenteric  artery. 
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onwards  to  the  head  of  the  gland,  it  receives  many  branches, 
and  it  finally  ends  by  opening  into  the  duodenum,  either  in 
union  with,  or  separate  from  the  common  bile  duct  (p.  539). 
Of  the  tributary  branches  the  largest  is  derived  from  the 
head  of  the  pancreas. 

The  duct  measures  from  Tl5-th  to  —Dth  of  an  inch  in  dia- 
meter near  the  duodenum.  It  is  formed  of  a fibrous  and  a 
mucous  coat  : the  latter  is  lined  by  a cylindrical  epithelium , 
and  is  provided  with  small  branched  glands  in  the  duct  and 
its  largest  branches. 

Occasionally  there  are  two  pancreatic  ducts.  Or  the 
branch  from  the  head  of  the  pancreas  may  open  separately 
into  the  duodenum,  one  inch  or  more  from  the  chief  duct. 

Vessels , lymphatics  and  nerves. — The  arteries  and  veins 
have  been  described  already  ; and  the  lymphatics  join  the 
lumbar  glands.  The  nerves  are  furnished  by  the  solar 
plexus. 

THE  SPLEEN. 

The  spleen  is  a vascular  spongy  organ  of  a bluish  or  purple 
colour,  sometimes  approaching  to  gray.  It  has  but  slight 
consistence,  so  that  the  texture  is  friable  and  easily  broken 
under  pressure.  The  use  of  the  spleen  is  unknown. 

The  viscus  is  somewhat  elliptical  in  shape,  and  is  placed 
vertically  against  the  great  end  of  the  stomach,  as  before 
described  (p.  518). 

At  the  outer  aspect  it  is  convex  towards  the  ribs.  The 
inner  surface  is  marked  by  a longitudinal  ridge  nearer  the 
posterior  than  the  anterior  border,  into  which  the  vessels 
plunge  to  ramify  in  the  interior.  Before  and  behind  the  < 
ridge,  the  surface  is  flattened  or  somewhat  hollowed.  The 
spot  where  the  vessels  enter  is  named  the  hilus  of  the  spleen. 

The  anterior  border  is  thinner  than  the  posterior,  and  is  ; 
often  notched.  Of  the  two  extremities,  the  lower  is  more 
pointed  than  the  upper. 

The  size  of  the  spleen  varies  much.  In  the  adult  it  mea- 
sures commonly  about  five  inches  in  length,  three  or  four 
inches  in  breadth,  and  one  or  one  inch  and  a half  in  thick- 
ness. Its  weight  lies  between  four  and  ten  ounces,  and  is 
rather  less  in  the  female  than  in  the  male. 

Small  masses  or  accessory  spleens  (splenculi)  are  found  !j 
occasionally  near  the  fissure  of  the  spleen  in  the  gastro- 
splenic  omentum,  or  in  the  great  omentum.  Varying  j 
in  size  from  a bean  to  a moderate  sized  plum,  these  j 
bodies  are  commonly  one  or  two  in  number  ; but  they 
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may  be  many  more.  In  one  instance  they  exceeded  even  a 
score. 

Structure. — Enveloping  the  spleen  are  two  coverings,  Two  coats 
a serous  and  a fibrous.  The  mass  of  the  spleen  is  formed  matenaihi 
by  a network  of  fibrous  or  trabecular  tissue,  wdiich  con-  the  spleen, 
tains  in  its  meshes  the  proper  splenic  substance,  with  the 
Malpighian  corpuscles.  Throughout  the  mass  the  blood- 
vessels and  the  nerves  ramify.  No  duct  exists  in  connection 
with  this  organ. 

The  serous  or  peritoneal  coat  incases  the  spleen,  and  Serous  coat 
covers  the  surface  except  at  the  hilus  and  the  posterior  complete 
border.  It  is  closely  connected  to  the  subjacent  fibrous 
coat. 

The  fibrous  coat  (tunica  albuginea)  gives  strength  to  the  Fibrous  coat 
spleen,  and  forms  a complete  case  for  it.  At  the  fissure  on  ^rds^ro- 
the  inner  surface  this  investment  passes  into  the  interior  cesses, 
with  the  vessels,  to  which  it  furnishes  sheaths  ; and  if  an 
attempt  is  made  to  detach  this  coat,  numerous  fibrous  pro- 
cesses will  be  seen  to  be  connected  with  the  inner  surface. 

Its  colour  is  whitish  ; and  its  structure  is  made  up  of  areolar  *^res^that 
and  elastic  tissues.  In  certain  animals  muscular  fibres  are 
said  to  be  present  in  it. 

Dissection. — The  spongy  or  trabecular  structure  will  come  Interior  of 
into  view,  by  washing  and  squeezing  a piece  of  fresh  spleen’ 
(bullock’s)  spleen  under  water,  so  as  to  remove  the  grumous 
looking  material. 

The  trabecular  tissue  forms  a network  through  the  whole  and  dispo- 
interior  of  the  spleen,  similar  to  that  of  a sponge,  which  is  fibrous 
joined  on  the  one  hand  to  the  external  casing  and  on  the  tissue  in  it- 
other  to  sheaths  around  the  vessels.  Its  processes  or  threads  To  form  an 
are  white,  flattened  or  cylindrical,  and  average  from  IIJ4  “ruetare. 
to  -g^th  of  an  inch  : they  consist  of  fibrous  and  elastic 
tissues.  In  animals  muscular  fibres  are  described  as  existing 
in  the  processes  (Kolliker).  The  interstices  between  the 
fibres  communicate  freely  together,  and  contain  the  proper 
substance  of  the  spleen,  and  the  vessels. 

Microscopic  appearances.  — The  characters  of  the  substance 
of  the  spleen  and  of  the  Malpighian  bodies  must  be  made 
out  with  the  aid  of  the  microscope. 

The  splenic  pulp  is  a soft  semi-fluid  red-brown  mass,  which  ® P^stan ce  • 
fills  the  areolae  of  the  white  trabecular  structure.  Under  colour,  and 
the  microscope  this  material  is  composed  of  very  fine  fibres  jr?0“posi' 
and  bloodvessels,  with  special  cells,  and  small  masses  of 
blood  undergoing  transformation  into  pigment  granule  cells 
(Kolliker). 
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The  special  cells  are  united  by  a reddish-yellow  fluid,  and 
form  the  half  of  the  pulpy  substance  : they  are  of  different 
sizes,  apparently  as  if  in  different  stages  of  growth,  the 
smallest  being  nucleus-like  bodies,  and  the  largest  are  pale 
one  or  two  nucleated,  and  granular  cells. 

The  Malpighian  corpuscles  are  best  seen  in  the  human 
body  after  sudden  death,  or  in  children.  They  are  small 
vesicular  bodies,  averaging  g^th  of  an  inch  in  diameter,  and 
are  appended,  mostly  without  pedicles,  to  the  sheaths  of  the 
smallest  branches  of  the  arteries  ; they  project  into  the  pulp 
of  the  spleen,  and  are  surrounded  by  it  except  at  the  attached 
side.  Each  is  a closed  sac,  having  a membranous  case  with 
contents . 

The  coat  of  the  corpuscle  is  transparent,  and  is  said  to 
consist  of  the  same  tissue  as  the  sheaths  of  the  small  arteries, 
with  the  exception  of  muscular  fibre  (Kolliker).  In  the 
interior  is  a tenacious  whitish  albuminous  mass,  with  different 
sized  pale  cells,  granular  as  well  as  nucleated,  of  the  same 
nature  as  those  in  the  spleen-pulp. 

Bloodvessels. — The  branches  of  the  splenic  artery  are 
surrounded  by  sheaths  of  fibrous  tissue,  even  to  the  terminal 
twigs.  The  chief  branches  are  said  not  to  join  together ; 
and  they  accompany  the  veins  till  they  have  a diameter  of 
T-^th  to  -^gth  of  an  inch.  They  then  leave  the  veins,  and, 
still  surrounded  by  sheaths,  end  in  the  smallest  branches. 
The  terminal  branches  of  the  artery  pass  by  the  Malpighian 
bodies  in  the  splenic  pulp,  supplying  fine  twigs  to  them 
which  ramify  in  their  interior,  and  end  by  means  of  tufts  of 
offsets  in  the  capillaries. 

The  splenic  vein  begins  in  a mesh  work  of  capillaries  in  | 
the  splenic  pulp  of  the  intertrabecular  spaces,  and  without 
dilatations  (Kolliker).  The  branches  of  veins  are  much 
larger  than  the  arteries  which  they  accompany  to  the  fissure  ■ 
of  the  spleen  ; and  in  their  course  they  receive  accessory 
branches,  some  joining  at  a right  angle. 

Nerves  and  lymphatics. — The  lymphatics  are  superficial 
and  deep,  and  enter  the  glands  in  the  gastro-splenic 
omentum  ; their  arrangement  in  the  spleen  is  unknown. 
The  nerves  come  from  the  solar  plexus,  and  surround  the  ; 
artery  and  its  branches  ; according  to  Ecker  they  end  in  free 
dichotomous  points  by  the  sides  of  the  arterial  tufts. 

THE  LIVER. 

The  liver  secretes  the  bile,  and  is  the  largest  gland  in  the 
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body.  Its  duct  opens  into  the  duodenum  with  that  of  the 
pancreas. 

Dissection. — Preparatory  to  examining  the  liver,  the  clean  the 
vessels  at  the  under  surface  should  be  dissected  out.  This  thunder 
proceeding  will  be  facilitated  by  distending  the  vena  cava  surface, 
and  vena  portae  with  tow  or  cotton  wool,  and  the  gall- 
bladder with  air  through  its  duct.  The  several  vessels  and 
ducts  are  then  to  be  defined,  and  the  gall-bladder  to 
be  cleaned.  On  following  outwards  the  left  branch  of  the 
vena  portae  to  the  longitudinal  or  antero-posterior  fissure,  it 
will  be  found  connected  anteriorly  with  the  remains  of  the 
umbilical  vein,  and  posteriorly  with  the  remains  of  the  ductus 
venosus. 

The  liver  is  of  a red -brown  colour  and  firm  consistence  ; Colour,  and 
and  weighs  commonly  in  the  adult  from  three  to  four  pounds  consistence » 
(fifty  to  sixty  ounces).  Transversely  the  gland  measures  weight, 
from  ten  to  twelve  inches  ; from  front  to  back  between  six  measure- 
and  seven  inches  ; and  in  thickness,  at  the  right  end,  about  ments- 
three  inches,  but  this  last  measurement  must*  vary  with  the 
spot  examined. 

In  shape  the  liver  is  somewhat  square.  It  offers  for  Form  and 
examination  two  surfaces,  two  borders,  and  two  extremities  ; dlvlslons- 
and  the  under  surface  is  further  marked  by  lobes  and  fossse, 
and  by  fissures  which  contain  vessels. 

The  connections  and  the  ligaments  of  the  liver  are  de- 
scribed at  pp.  517,  and  524. 

Surfaces. — On  the  upper  aspect  the  liver  is  convex  : ex-  Upper 
tending  from  front  to  back  is  the  suspensory  ligament,  which  smooth  ; 
divides  the  upper  surface  into  two  unequal  parts,  of  which 
the  right  is  the  larger.  The  under  surface  is  irregular,  and  under 
presents,  as  before  said,  lobes,  fissures,  and  fossse.  In  con-  Regular, 
tact  with  this  surface  is  the  gall-bladder  ; and  a longitudinal 
fissure  divides  it  into  a right  and  left  lobe. 

Borders. — The  anterior  border  is  thin,  and  is  marked  by  Anterior 
two  notches : one  is  opposite  the  fissure  on  the  under  surface  thin  and 
before  alluded  to,  and  the  other  is  over  the  large  end  of  the  notched, 
gall-bladder.  The  posterior  border  is  much  thicker  at  the  posterior  is 
right  than  at  the  left  end,  and  at  the  thickened  part  it thlckei> 
touches  the  right  kidney  and  the  diaphragm.  Opposite  the  and  also 
vertebral  column  is  a hollow  in  this  border  ; and  the  vena  u0  c ie 
cava  is  partly  imbedded  in  the  liver  on  the  right  of  the 
spine. 

Extremities.  — The  right  extremity  of  the  liver  is  thick  and  Extremities 
rounded,  and  the  left  is  thin  and  flattened. 

Lobes . — On  the  under  surface  the  liver  is  divided  pri-  Lobes  are 
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marily  into  two  lobes,  a right  and  a left,  by  the  antero- 
posterior or  longitudinal  fissure  ; and  on  the  under  surface 
of  the  right  lobe  are  three  others,  viz.  the  square,  the 
Spigelian,  and  the  caudate  lobe. 

The  left  lobe  is  smaller  and  thinner  than  the  right, 
and  has  a slight  depression  interiorly  where  it  touches  the 
stomach. 

The  right  lobe  forms  the  greater  part  of  the  liver,  and  is 
separated  from  the  left  by  the  longitudinal  fissure  on  the 
one  surface,  and  by  the  suspensory  ligament  on  the  other. 
To  it  the  gall-bladder  is  attached  ; and  the  following  lobes 
are  projections  on  its  under  surface. 

The  square  lobe  (lobulus  quadratus)  is  situate  between 
the  gall-bladder  and  the  longitudinal  fissure.  It  reaches 
anteriorly  to  the  margin  of  the  liver,  and  posteriorly  to  the 
fissure  (transverse)  by  which  the  vessels  enter  the  interior  of 
the  viscus. 

The  Spigelian  lobe  lies  behind  the  transverse  fissure,  and 
forms  a roundish  projection  on  the  surface.  On  its  left  side 
is  the  longitudinal  fissure,  and  on  its  right,  the  vena  cava 
inferior. 

The  caudate  lobe  is  a slight  elongated  eminence,  which  is 
directed  from  the  Spigelian  lobe  behind  the  transverse 
fissure,  so  as  to  form  the  posterior  boundary  of  that  sulcus.  ; 
Where  the  fissure  terminates  this  projection  subsides  in  the 
right  lobe. 

Fissures. — Extending  horizontally  half  across  the  right 
XDart  of  the  liver,  between  the  Spigelian  and  caudate  j; 
lobes  on  the  one  hand,  and  the  square  lobe  on  the 
other,  is  the  transverse  or  portal  fissure.  It  is  nearer  i 
the  posterior  than  the  anterior  border,  and  contains  the 
vessels,  nerves,  ducts,  and  lymphatics  of  the  liver.  At 
the  left  end  it  is  united  at  a right  angle  with  the  longitu- 
dinal fissure. 

The  longitudinal  fissure  extends  from  the  front  to  the 
back  of  the  liver  between  the  right  and  left  lobes.  In  the 
part  anterior  to  the  transverse  fissure  (fissure  for  the  umbi- 
lical vein)  is  the  remnant  of  the  umbilical  vein,  which  is 
called  round  ligament,  and  is  oftentimes  arched  over  by  a 
piece  of  the  hepatic  substance  (pons  hepatis).  In  the  part 
behind  the  transverse  fissure  (fissure  for  the  ductus  venosus)  i 
is  a small  obliterated  cord  that  remains  from  the  vessel  named 
ductus  venosus  in  the  fetus. 

The  fissure  or  groove  for  the  vena  cava  is  placed  on  the 
right  side  of  the  Spigelian  lobe,  and  is  frequently  bridged  j 
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over  by  the  liver.  If  the  cava  be  opened  large  hepatic 
veins  will  be  seen  entering  it. 

Fossce. — On  the  under  surface  of  the  right  lobe  are  Fossae 
three  depressions  : — one  for  the  gall-bladder  to  the  right  beDeath* 
of  the  square  lobe  ; another  for  the  colon,  near  the 
anterior  part  ; and  a third  for  the  kidney  near  the  pos- 
terior part. 

Vessels  of  the  transverse  fissure, — The  vessels  in  the  Vessels 
transverse  fissure,  viz.  vena  portae,  hepatic  artery,  and  transverse 
duct,  have  the  following  position  : — the  duct  is  anterior,  fissure- 
the  portal  vein  posterior,  and  the  artery  between  the 
other  two. 

Hepatic  duct  (fig.  84). — The  hepatic  duct  is  formed  by  Hepatic 
two  branches  from  the  liver,  one  from  each  lobe,  which  duct* 
soon  blend  in  a common  tube.  After  a distance  of  one 
inch  and  a half  it  is  joined  by  the  duct  of  the  gall- 
bladder ; and  the  union  of  the  two  gives  rise  to  the  common 
bile  duct  (/). 

The  hepatic  artery  is  divided  into  two,  one  for  each  Hepatic 
lobe,  and  its  branches  are  surrounded  by  nerves  and  lymph-  artery- 
atics. 

The  vena  portae  branches,  like  the  artery,  into  two  trunks  Vena  portse. 
for  the  right  and  left  lobes,  and  gives  an  offset  to  the  Spige- 
lian lobe  : its  left;  branch  is  the  longest. 

Fetal  condition  of  the  umbilical  vein. — In  the  longitudinal  Ujnbilical 
fissure  are  the  remains  of  a vessel  which  has  the  undermen-  longitudinal 
tioned  arrangement  in  the  fetus.  Before  birth  the  large  ^e^etus 
umbilical  vein  occupies  the  longitudinal  fissure,  and  opens 
posteriorly  into  the  vena  cava.  Purified  or  placental  blood 
circulates  through  the  vessel  at  that  period  ; and  the  part  of 
the  vein  behind  the  transverse  fissure  receives  the  name 
ductus  venosus.  Branches  are  supplied  from  the  vein  to  both 
lobes  of  the  liver  ; and  a large  one,  which  is  directed  to  the 
right  lobe,  is  continuous  with  the  left  division  of  the  vena 
portoe. 

After  birth  the  part  of  the  umbilical  vein  in  front  of  the  condition 
transverse  fissure  is  closed,  and  becomes  eventually  the  round  a 01 
ligament.  The  part  behind  the  transverse  fissure,  or  the 
ductus  venosus,  is  also  obliterated,  only  a thin  cord  remaining 
in  its  place  (the  obliterated  ductus  venosus).  Whilst  the 
lateral  branches,  which  are  in  the  same  line  as,  and  con- 
tinuous with  the  left  branch  of  the  vena  portse,  remain 
open,  and  subsequently  form  part  of  the  portal  system  of 
vessels.  Occasionally  the  ductus  venosus  is  found  more  or 
less  pervious. 
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Structure  of  the  Liver. — The  substance  of  the  liver 
consists  of  a collection  of  small  secreting  bodies,  called 
lobules  or  acini  ; together  with  vessels,  which  are  concerned 
both  in  the  production  of  the  secretion  and  in  the  nutrition 
of  the  organ.  The  whole  is  surrounded  by  a fibrous  and  a 
serous  coat. 

1.  Serous  coat. — The  peritoneum  invests  the  liver  almost 
completely,  and  adheres  closely  to  the  subjacent  coat.  At 
certain  spots  intervals  exist  between  the  two,  viz.  in  the 
fissures  occupied  by  vessels,  at  the  lines  of  attachment  of  the 
ligaments,  and  at  the  surface  covered  by  the  gall-bladder. 
Where  the  right  lateral  ligament  is  inserted  the  space  is  the 
largest. 

2.  The  fibrous  covering  is  very  thin,  but  it  is  rather 
stronger  where  the  peritoneum  is  not  in  contact  with  it. 
It  invests  the  liver,  and  is  continuous  at  the  transverse 
fissure  with  the  fibrous  sheath  (capsule  of  Glisson)  surround- 
ing the  vessels  in  the  interior.  When  the  membrane  is  torn 
from  the  surface,  it  is  found  to  be  connected  with  fine 
shreds  that  dip  between  the  lobules  or  glandular  structure 
of  the  liver. 

Size  and  form  of  the  lobules. — The  lobules  (fig.  86,  l)  con- 
stitute the  proper  secretory  substance,  and  can  be  seen  either 
on  the  exterior  of  the  liver,  or  on  a cut  surface,  or  by  means 
of  a rent  in  the  mass.  As  thus  observed,  these  bodies  are 
about  the  size  of  a pin’s  head,  and  measure  from  -^th  to 
~th  of  an  inch  in  diameter.  Closely  massed  together,  each 
presents  a dark  central  point,  and  is  isolated  from  the 
surrounding  ones  by  a stratum  of  areolar  tissue.  By  means 
of  transverse  and  vertical  sections  of  the  lobules,  their  form 
will  appear  triangular  on  the  exterior,  but  five  or  many 
sided  in  the  interior  of  the  liver.  They  are  clustered  around 
the  smallest  divisions  (sublobular)  of  the  hepatic  vein,  to 
which  each  is  connected  by  a small  twig  issuing  from  the 
centre  (intralobular  vein),  something  like  the  attachment 
of  the  lamina  to  the  stalk  or  petiole  of  a leaf.  The  part 
of  each  lobule  in  contact  with  the  small  sublobular  vein 
wants  the  covering  of  areolar  tissue  that  invests  the  other 
sides. 

To  study  the  minute  structure  of  the  lobules  the  student 
should  have  the  different  vessels  of  the  liver  minutely  in-  , 
jected,  and  should  be  provided  with  a microscope. 

Constituents  of  the  lobules. — Each  lobule  or  elementary 
piece  of  the  liver  is  composed  of  minute  hepatic  secretory  | 
cells,  which  are  arranged  in  lines  so  as  to  leave  intervals  i 
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between  them  ; and  it  is  provided  also  with  a capillary  net- 
work of  vessels,  and  with  radicles  of  an  excretory  duct. 

Cells  of  the  lobules. — The  hepatic  or  biliary  cells  (fig.  85)  Biliary  cells 
are  irregular  in  form,  being  rounded  or  flattened,  elongated 
or  many  sided,  and  possess  a bright  nu- 
cleated nucleus,  or  even  more  than  one. 

In  size  they  vary  from  TH_-^th  to  -g  u^-th  of 
an  inch.  They  are  of  a yellowish  colour, 
and  enclose  a half  fluid  substance,  probably 
the  elements  of  the  bile,  together  with  fatty 
and  yellow  colouring  particles.  These  nu- 
cleated cells  adhere  together  by  their  sur- 
faces so  as  to  form  rows,  with  spaces  between 
them,  which  radiate  from  the  centre  to  the 
circumference  of  the  lobule  ; and  this  linear  arrangement  is 
oftentimes  less  regular  at  the  outer  third  of  the  lobule.  The  connection 
cells  are  concerned  in  the  secretion  of  the  bile.  Wlth  ducts* 

Vessels  of  the  lobule. — The  disposition  of  the  several  Arrange- 
vessels  is  the  following  : — The  smallest  branches  of  the  vena  ^sel^viz 
fOrtce , after  uniting  in  a circle  around  the  lobule  where  they  vena  porta3, 
are  named  interlobular,  enter  its  substance,  and  form  therein 
a network  of  capillaries  near  the  circumference.  A small  hepatic 
branch  of  the  hepatic  vein  occupies  the  centre  of  the  lobule,  vem> 
and  its  radicles  communicate  with  the  portal  plexus  ; it 
issues  from  the  base  of  the  lobule  as  the  intralobular  vein. 

The  radicles  of  the  bile  duct  are  supposed  to  communicate  and  bile 
with  the  intercellular  spaces  in  the  lobule  (Beale)  : they  duct* 
leave  the  lobules  at  the  circumference,  and  are  joined  to- 
gether but  sparingly  outside  them. 

From  the  facts  above  stated  respecting  the  arrangement  Use  of  the 
of  the  vessels,  it  would  appear  that  the  portal  vein  conducts  vesse  s’ 
the  blood  from  which  bile  is  secreted  ; that  the  hepatic  vein 
carries  away  the  superfluous  blood  ; and  that  the  secreted 
bile  is  received  by  the  branches  of  the  biliary  duct. 

Vessels  of  the  Lives,. — ‘Two  sets  of  vessels  ramify  in  Arrange- 
the  liver  : — One  set  concerned  in  the  secretion  and  the  ^ssels  in 
nutrition  of  the  organ,  enters  the  transverse  fissure,  and  is  the liver- 
directed  transversely  in  spaces  named  portal  canals,  where 
it  is  enveloped  by  areolar  tissue.  The  other  set  consisting 
of  the  hepatic  veins  is  without  a sheath,  and  runs  from  the 
anterior  to  the  posterior  border  of  the  liver.  The  ramifi- 
cations of  these  different  vessels  are  to  be  traced  in  the 
liver. 

* Hepatic  cells  of  the  lobules  of  the  human  liver  (Baly). 
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Capsule  of  The  capsule  of  Glisson  is  a layer  of  areolar  tissue,  which 
vessels  eavel°Pes  the  vessels  entering  the  liver  through  the  trans- 

verse fissure.  In  this  sheath  the  vessels  ramify,  and  in  it 
they  are  minutely  divided  before  their  termination  in  the 
lobules.  Processes  of  the  sheath  accompany  the  small  inter- 
lobular vessels,  and  join  the  covering  of  the  lobules.  If  a 
transverse  section  is  made  of  a portal  canal,  the  vessels  will 
retract  somewhat  into  the  loose  surrounding  tissue. 

The  vena  portae  ramifies  in  the  liver  like  an  artery  ; and 
the  blood  circulates  through  it  in  the  same  manner,  viz., 
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After  entering  the  transverse 
fissure  the  vein  divides  into 
large  branches  ; these  lie  in 
the  portal  canals  or  spaces 
with  offsets  of  the  hepatic 
artery,  the  hepatic  duct,  and 
the  nerves  and  lymphatics 
(fig.  86,  P).  The  division 
is  repeated  again  and  again; 
and  the  resulting  vessels  give 
off  minute  lateral  branches 
{vaginal)  (p),  which  ramify  in 
the  loose  capsular  sheath. 
Finally,  the  last  branches  of 
the  vein  (' interlobular , i9  i) 
penetrate  between  the  lo- 
bules, around  which  they 
form  a circle,  and  end  in  the  interior  as  before  explained. 

The  hepatic  artery  is  consumed  in  the  nutrition  of  the 
structure  of  the  liver.  Whilst  surrounded  by  the  capsule  of 
Glisson  (fig.  86,  a ),  it  furnishes  vaginal  branches  which 
ramify  in  the  sheath  and  give  it  a red  appearance  in  a well 
injected  liver  ; it  supplies  other  twigs  to  the  coats  of  the 
vena  portae  and  the  biliary  duct.  From  the  vaginal  branches 
a few  offsets  are  sent  to  the  lobules  to  supply  their  structure. 
This  artery  is  supposed  to  terminate  in  capillaries  that  com- 
municate with  the  branches  of  the  vena  portae. 

The  hepatic  vein  (venae  cavae  hepaticae)  begins  by  a plexus 
in  the  interior  of  each  lobule,  and  its  smallest  radicle  issues 
from  the  base  of  the  lobule  as  the  intralobular  vein.  By  the 


* Vessels  in  a portal  canal  and  the  lobules  of  the  liver  (Kiernan). — 
l,  l.  Lobules  of  the  liver.  P.  Branch  of  the  vena  portae,  with  p p, 
vaginal  branches  which  supply  interlobular  offsets,  i.  a.  Hepatic 
artery,  d.  Hepatic  duct.  i't  i'}  i!.  Openings  of  interlobular  branches 
of  the  portal  vein. 
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union  of  the  intralobular  roots  still  larger  or  sublobular 
branches  are  produced.  The  next  sized  branches  formed  by 
the  sublobular  twigs,  and  ceasing  to  receive  any  intralobular 
veins,  merely  unite  with  neighbouring  branches  to  produce 
larger  trunks.  Finally,  the  hepatic  veins  are  directed  from  begin  in  the 
before  backwards  to  the  vena  cava  inferior,  into  which  they  lobules> 
open  by  large  orifices.  The  vense  cavse  hepaticse  may  be  and  end  in 
said  to  be  without  a sheath,  for  this  is  very  slight  only  in  cavaV6na 
the  larger  trunks : so  that  when  they  are  cut  across  the  ends 
remain  patent  in  consequence  of  their  close  connection  with 
the  hepatic  structure. 

Hepatic  duct  (fig.  86,  d). — The  duct  commences  within  Bile  duct, 
the  lobules  by  radicles  corresponding  with  the  spaces  between 
the  rows  of  cells.  On  leaving  the  lobules  the  ducts  com- 
municate here  and  there  between  them ; and  the  small  ducts 
soon  unite  into  larger  vaginal  branches,  which  lie  in  the 
portal  canals  with  the  other  vessels.  Lastly,  the  ducts  are 
collected  into  a right  and  a left  trunk,  and  leave  the  liver  at 
the  transverse  fissure  as  before  described. 

Some  ducts  exist  between  the  pieces  of  the  peritoneum  in  Aberrant 
the  left  lateral  ligament  of  the  liver,  and  in  a few  other  ducts' 
spots  ; they  anastomose  together,  and  are  accompanied  by 
branches  of  the  vessels  of  the  liver,  viz.,  vena  portse,  hepatic 
artery,  and  hepatic  vein. 

Structure. — The  larger  hepatic  ducts  consist  of  a fibrous  fracture  of 
coat  lined  by  a mucous  layer  with  cylindrical  epithelium  and 
branched  glands  ; and  some  of  the  glands  are  arranged  in  a 
row  on  each  side.  In  the  smallest  ducts  the  epithelium 
becomes  flattened. 


THE  GALL  BLADDEE. 

The  gall-bladder  (fig,  84,  g)  is  the  receptacle  of  the  bile.  Use  and 
It  is  situate  in  a depression  on  the  under  surface  of  the  right  sltuatlon  > 
lobe  of  the  liver,  and  to  the  right  of  the  square  lobe. 

Conical  in  form,  or  pear-shaped,  its  larger  end  ( fundus ) is  form » 
directed  forwards  beyond  the  margin  of  the  liver  ; whilst 
the  smaller  end,  or  the  neck,  is  turned  in  the  opposite 
direction,  and  bends  downwards  to  end  in  the  cystic  duct 
by  a zigzag  part.  In  length  the  gall-bladder  measures  three  size ; 
or  four  inches,  and  in  breadth  rather  more  than  an  inch 
at  the  fundus  or  the  widest  part.  It  holds  rather  more 
than  an  ounce.  By  one  surface  the  sac  is  in  contact  connec- 
with  the  liver,  and  on  the  opposite  it  is  covered  by  tl0Ufc>‘ 
peritoneum.  The  larger  end  touches  the  abdominal  wall 
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opposite  the  tip  of  the  cartilage  of  the  tenth  rib,  where  it 
is  contiguous  to  the  transverse  colon  ; and  the  small  end 
is  in  contact  with  the  duodenum. 

Structure  of  Structure. — The  wall  of  the  gall-bladder  has  a peritoneal, 

a fibrous  and  muscular,  and  a mucous  coat,  with  thin  inter- 
vening layers  of  areolar  tissue. 

The  serous  coat  is  stretched  over  the  under  or  free  surface 
of  the  gall-bladder,  and  surrounds  the  large  end. 

The  muscular  coat  is  very  thin,  and  gives  a covering  to 
the  sac  ; it  has  much  areolar  tissue  intermixed  with  the 
fibres. 

The  mucous  coat  is  marked  internally  by  numerous  ridges 
and  intervening  depressions,  which  give  an  areolar  or  honey- 
comb appearance  to  the  surface.  On  laying  open  the  gall- 
bladder this  condition  will  be  seen,  with  the  aid  of  a lens, 
and  covered  to  be  most  developed  about  the  centre  of  the  sac,  and  to 
diminish  towards  each  extremity.  The  surface  of  the  mucous 
membrane  is  covered  by  a columnar  epithelium. 

Where  the  gall-bladder  ends  in  the  cystic  duct  its  coats 
project  into  the  interior,  and  give  rise  to  ridges  that 
resemble  the  parietal  prominences  in  the  sacculated  large 
intestine. 

The  cystic  cluct  joins  the  hepatic  duct  at  an  acute  angle,  to 
form  the  ductus  communis  choledochus.  It  is  about  an 
inch  and  a half  long,  and  is  distended  and  somewhat  saccu- 
lated near  the  gall-bladder. 

Structure. — The  coats  of  the  duct  are  formed  like  those 
of  the  sac  from  which  it  leads,  but  the  muscular  fibres  are 
very  few.  The  mucous  lining  is  provided  with  branched 
glands,  as  in  the  hepatic  and  common  bile  ducts  (p.  552). 

Valve  of  the  gall-bladder. — On  slitting  open  the  duct  the 
mucous  membrane  is  seen  to  form  a series  of  semilunar 
projections  (from  nine  to  twenty),  which  are  arranged 
obliquely  around  the  tube,  like  the  thread  of  a screw,  and 
increase  in  size  towards  the  gall-bladder.  This  structure  is 
best  seen  on  a gall-bladder  that  has  been  inflated  and  dried; 
as  in  this  state  the  parts  of  the  duct  between  the  folds  are 
most  stretched. 

Bloodvessels  and  nerves. — The  vessels  of  the  gall-bladder 
are  named  cystic.  The  artery  is  a branch  of  the  hepatic  ; 
and  the  cystic  vein  opens  into  the  vena  portae  near  the  liver. 
The  nerves  are  derived  from  the  hepatic  plexus,  and  entwine 
around  the  vessels.  The  lymphatics  follow  the  cystic  duct, 
and  join  the  deep  lymphatics  on  the  spinal  column. 
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THE  KIDNEY  AND  THE  URETER. 

The  kidney  has  a characteristic  form  : — flattened  on  the  Use  and 
sides,  it  is  larger  at  the  upper  than  at  the  lower  extremity,  form, 
and  is  hollowed  out  at  one  part  of  its  circumference.  For  the 
purpose  of  distinguishing  between  the  right  and  left  kidneys,  guishright 
let  the  excavated  margin  be  supposed  to  be  turned  to  the  from  !eft- 
spinal  column,  whilst  the  ureter  or  the  excretory  tube  is  kept 
behind  the  other  vessels  ; and  let  that  end  be  directed  down- 
wards, towards  which  the  ureter  is  naturally  inclined. 

With  the  special  form  above  mentioned,  the  kidney  is  of  Colour, 
a deep  red  colour,  and  presents  an  even  surface.  Its  average  size, 
length  is  about  four  inches,  its  breadth  two,  and  its  thickness 
about  one  inch  ; but  the  left  is  commonly  longer  and  more 
slender  than  the  right  kidney.  Its  usual  weight  is  about  five  and  weio.ht> 
ounces  and  a half  in  the  male,  and  rather  less  in  the  female. 

The  upper  extremity  of  the  kidney  is  rounded,  is  thicker  Extremi- 
than  the  lower,  and  is  surmounted  by  the  suprarenal  body.  ties ; 

The  lower  end  is  flat  and  more  pointed.  The  position  with 
respect  to  the  spinal  column  has  been  before  detailed  (p.  518). 

On  the  anterior  surface  the  kidney  is  rounded,  but  on  the  surfaces ; 
opposite  surface  it  is  flattened.  The  outer  border  is  convex ; borders, 
but  the  inner  is  excavated,  and  is  marked  by  a longitudinal 
fissure, — bilum.  Opposite  the  excavation  is  a hollow  in 

the  interior  of  the  kidney  named  sinus , into  which  the  hilum 
leads,  and  in  which  the  vessels  and  the  duct  are  contained 
before  they  pierce  the  renal  substance. 

In  the  fissure  of  the  kidney  the  several  vessels  are  thus  placed  Contents  of 
with  respect  to  one  another : — The  divisions  of  the  renal  vein  the  fissure  > 
are  in  front,  the  ureter  is  behind,  and  the  branches  of  the  artery  position 
lie  between  the  other  two.  On  the  vessels  the  nerves  and  lym- 
phatics ramify,  and  areolar  tissue  and  fat  surround  the  whole. 

Dissection. — To  see  the  interior  it  will  be  necessary  to  cut  Open  the 
through  the  kidney  from  the  inner  to  the  outer  border,  and  and 

to  remove  the  loose  tissue  from  the  vessels,  and  the  divisions  vessels, 
of  the  excretory  duct.  The  hollow  or  sinus  containing  the 
bloodvessels  now  comes  into  view. 

The  interior  of  the  kidney  appears  on  a section  to  consist  Renal 
of  two  different  materials,  viz. , of  an  external  granular  or  d^dedinto 
cortical  part ; and  of  internal,  darker  coloured,  pyramidal  cortical  and 
masses,  which  converge  towards  the  centre,  and  are  con-  Pyramidal* 
nected  with  the  divisions  of  the  excretory  duct.  But  it  will 
subsequently  appear  that  these  parts  are  constructed  of  the 
same  elements,  though  with  a different  arrangement. 

The  cortical  substance , or  the  external  part,  forms  about  Extent  of 
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three-fourths  of  the  kidney  ; it  covers  the  pyramidal  masses 
with  a layer  about  two  lines  in  thickness,  and  sends  pro- 
longations between  the  same  nearly  to  their  apices.  Its 
colour  is  of  a light  red,  unless  the  kidney  is  blanched  ; and 
its  consistence  is  so  slight  that  the  mass  gives  way  beneath 
the  finger.  This  layer  is  formed  of  a congeries  of  convoluted 
uriniferal  tubes,  surrounded  by  vascular  plexuses  ; and  in  a 
well-injected  specimen,  red  points  (Malpighian  bodies)  are 
scattered  here  and  there  through  its  texture. 

The  pyramidal  masses  (pyramids  of  Malpighi,  medullary 
substance,)  are  twelve  or  eighteen  in  number,  and  converge 
to  the  sinus  of  the  kidney.  Each  mass  is  conical  in  form. 
The  base,  turned  towards  the  circumference  of  the  organ, 
is  surrounded  by  the  cortical  substance  ; and  the  apex, 
which  is  free  from  cortical  covering,  is  directed  to  the  hollow 
at  the  inner  part  of  the  kidney.  Internally  the  pyramidal 
mass  ends  in  a smooth,  rounded  part,  named  mamilla  or  i 
papilla , and  is  surrounded  by  one  of  the  divisions  (calyx)  of 
the  excretory  tube.  Occasionally  two  of  the  masses  are 
united  in  one  papillary  termination.  Each  conically-shaped  1 
mass  is  constructed  of  uriniferal  tubes,  like  the  cortical 
covering  ; — but  in  it  the  tubes  have  become  straight,  and 
are  converging  to  their  termination  on  the  papilla.  The  cut  j 
surface  has  a grooved  appearance  indicatory  of  its  con- 
struction ; and  if  the  mass  is  compressed,  urine  will  exude 
from  the  tubes,  through  apertures  in  the  apex. 

In  the  human  fetus,  and  in  some  animals,  the  kidney  * 
is  divided  into  separate  lobes  ; and  each  lobe  consists  of  a ' 
pyramidal  mass  with  a cortical  envelope.  With  the  growth 
of  the  human  kidney  the  original  divisions  disappear,  and  i 
the  cortical  covering  of  contiguous  lobes  is  blended  to  pro- 
duce the  interlobular  cortical  part.  But  the  uriniferous  I 
tubes  and  the  vessels  of  each  pyramid  and  its  cortical  sub-  j 
stance,  which  correspond  with  one  of  the  primary  lobes, 
remain  distinct  in  the  adult. 

Structure  of  the  Kidney. — The  kidney  consists  of  a 
mass  of  minute  secretory  tubes,  intermixed  with  blood- 
vessels, lymphatics,  nerves,  and  fine  areolar  tissue.  The  j 
whole  is  incased  by  a fibrous  coat. 

The  fibrous  coat  is  a white  firm  case,  which  is  connected 
with  the  kidney  by  fine  processes  and  vessels,  but  is  readily 
detached  from  it  by  slight  force.  At  the  inner  margin  of 
the  kidney  it  sinks  into  the  hollow  or  sinus,  and  sends 
processes  on  the  entering  vessels  : at  the  same  spot  it  is 
continuous  with  the  fibrous  coat  of  the  excretory  duct. 
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Some  anatomists  describe  a stroma  of  areolar  tissue  in  the 
kidney,  which  supports  the  secretory  tubes  and  vessels,  and 
is  more  evident  in  the  pyramidal  than  the  cortical  substance. 

To  obtain  a knowledge  of  the  anatomy  of  the  secreting 
tubes,  and  to  make  out  the  disposition  of  the  bloodvessels, 
the  dissector  will  require  a microscope  and  good  fine  in- 
jections of  the  part. 

Secretory  tubules . — The  uriniferous  tubes  (tubuli  uriniferi) 
are  the  ramified  terminations  of  the  excretory  duct,  which 
pour  out  the  urine  (fig.  87,  t). 

In  the  cortex  of  the  kidney,  where  the  tubes  present  closed 
extremities  (tubes  of  Ferrein),  they  are  innumerable,  are 
very  convoluted,  and  of  different  sizes,  though  they  average 
about  ^oth  of  an  inch.  They  are  closely  surrounded 
by  a plexus  of  bloodvessels,  and  communicate  freely  with 
one  another. 

In  the  pyramidal  portion  of  the  kidney  a certain  number 
of  the  tubes  converge  towards  the  base  of  each  pyramid, 
and  having  become  straight,  are  directed  downwards  as  a 
conical  bundle  to  the  apex,  where  they  open  by  somewhat 
dilated  orifices.  In,,  the  pyramid  the  tubes  lie  close  together, 
and  have  but  few  vessels  between  them : they  further  diminish 
in  number  from  base  to  apex  by  repeated  unions,  and  are 
enveloped  by  a uniting  or  parenchymatous  structure.  On 
a section  of  a pyramid  near  the 
lower  end,  the  number  of  tubes 
in  a square  line  was  estimated 
by  Krause  as  a hundred. 

Structure  and  ending  of  the 
tubes. — The  tubes  consist  of  a 
thin  special  basement  membrane. 

Lining  them  is  an  epithelium  of 
the  spheroidal  kind,  which  forms 
three-fourths  of  the  thickness  of 
the  wall,  except  in  the  pyramid 
where  it  is  thinner  and  the  cells 
smaller  and  flatter.  At  the  ter- 
mination in  free  extremities  each 
tube  presents  a dilated  or  saccular  part  (fig.  87,  c),  which 
contains  a small  vascular  Malpighian  corpuscle,  and  is  per- 

* Plan  of  a urine  tube  provided  with  a terminal  Malpighian  body  and 
capsule  (Bowman). — t.  The  nriniferons  tube.  c.  Dilatation  or  capsule 
of  the  Malpighian  body  continuous  with  the  tube.  p.  Plexus  of  ca- 
pillary vessels  around  the  urine  tube,  m.  Malpighian  body.  a.  Branch 
of  an  artery ; and  a',  an  offset  from  it  (afferent  vessel)  to  the  Malpighian 
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forated  by  the  two  vessels  connected  with  that  body.*  Into 
this  little  sac  the  epithelial  lining  extends,  and  becomes  very 
delicate  and  translucent.  Dilatations  for  the  lodgement  of 
the  Malpighian  bodies  are  connected  with  the  sides,  as  well 
as  the  ends  of  the  tubes. 

The  Malpighian  corpuscles  (glomeruli  of  Huy  sell)  are  small, 
rounded  or  oblong  vascular  bodies  in  the  cortical  substance, 
which  are  contained  in  the  dilated  sacs  of  the  uriniferal 
tubes  (fig.  87,  m).  Each  little  vascular  tuft  has  commonly 
a diameter  of  ^-l^th  °f  an  inch,  and  is  formed  by  the  rami- 
fications of  two  small  vessels  ( a'  and  e' ) that  perforate  the 
end  of  the  containing  tube.  One  vessel  (afferent)  is  a small 
twig  ( a ')  of  the  renal  artery,  which  forms  the  exterior  of  the 
tuft  by  its  branchings  ; the  other  (efferent)  occupies  the 
centre  of  the  tuft  ( e '),  and  issuing  from  the  tube  ends  in  a 
plexus  of  capillaries  on  a neighbouring  uriniferal  tube.  The 
glomerulus  is  free  in  the  cavity  of  the  tube.f 

Bloodvessels.- — The  artery  and  vein  distributed  to  the 
kidney  are  very  large  in  proportion  to  the  size  of  the  organ 
they  nourish  ; and  some  small  arterial  branches  have  a pecu- 
liar disposition  in  the  Malpighian  bodies  before  they  become 
capillary,  and  end  in  the  veins. 

Benal  artery. — As  the  artery  enters  the  kidney  it  divides 
into  four  or  five  branches,  which  are  invested  by  sheaths  of 
the  fibrous  capsule,  and  are  transmitted  to  the  cortical  sub- 
stance between  the  pyramidal  masses.  Some  of  the  offsets 
of  a chief  branch  enter  the  pyramidal  mass,  and  ramify  on 
the  tubes,  forming  anastomotic  loops  parallel  with  them, 
whilst  the  continuation  of  the  trunk  (fig.  87,  a),  is  distributed 
in  the  cortex  around  the  pyramid.  Some  of  the  terminal 
twigs  of  the  artery  enter  the  Malpighian  bodies  before  they 
become  capillary,  and  the  rest  end  in  a plexus  of  capillaries 
around  the  uriniferal  tubes. 

j Renal  vein.  — This  vein  begins  in  the  capillary  plexuses  on 
the  convoluted  urine  tubes,  and  its  larger  branches  are 
directed  to  the  centre  of  the  kidney,  where  they  commu- 
nicate around  the  pyramids,  receiving  veins  from  these 

body.  e.  Branch  of  a vein,  and  e\  a radicle  of  the  vein  coming  from  the 
Malpighian  body  (efferent  vessel),  and  joining  in  the  plexus,  p,  around 
the  urine  tube. 

* See  a Paper  in  the  Philosophical  Transactions  for  1842,  Part  I., 
On  the  Structure  and  Use  of  the  Malpighian  Bodies  of  the  Kidney,  by 
W.  Bowman,  F.R.S. 

f According  to  Mr.  Bowman  this  body  is  naked  in  the  tube,  but 
according  to  others  it  is  covered  with  nucleated  scales  or  an  epithelium. 


THE  URETER. 


57  3 


masses.  From  this  spot  the  branches  of  the  vein  accompany  and  end  in 
those  of  the  artery  (fig.  87,  e),  and  are  united  finally  into  veilacava- 
one  trunk  that  opens  into  the  vena  cava. 

Some  small  vessels  form  an  arborescent  appearance  on  the  Surface  ves- 
surface  of  the  kidney,  and  supply  offsets  to  the  capsule  and  sels' 
the  fat. 

The  ureter  is  the  tube  by  which  the  fluid  secreted  in  the  Ureter; 
kidney  is  conveyed  to  the  bladder.  Between  its  origin  and  . 
termination  the  duct  measures  from  sixteen  to  eighteen  length, 
inches  in  length.  Its  size  corresponds  commonly  with  that  size  varies, 
of  a large  quill.  Hear  the  kidney  it  is  dilated  into  a funnel- 
shaped  part,  named  pelvis ; and  near  the  bladder  it  is  again 
somewhat  dilated,  though  the  lower  aperture  by  which  it 
terminates  is  the  narrowest  part  of  the  tube.  Its  relative 
anatomy  must  be  studied  afterwards,  when  the  body  is  in  a 
suitable  position. 

In  its  course  from  the  one  viscus  to  the  other,  the  ureter  Course 
is  close  beneath  the  peritoneum,  and  is  directed  obliquely 
downwards  and  inwards  along  the  posterior  wall  of  the  abdo- 
men as  far  as  the  pelvis  ; here  it  changes  its  direction  and 
becomes  almost  horizontal  in  the  posterior  false  ligament  of 
the  bladder.  At  first  the  ureter  is  placed  over  the  psoas  j^d  c< onnec' 
inclining  on  the  right  side  towards  the  inferior  vena  cava, 
and  about  the  middle  of  the  muscle  it  is  crossed  by  the  sper- 
matic vessels.  Lower  down  it  lies  over  the  common  or  the 
external  iliac  artery,*  being  beneath  the  sigmoid  flexure  on 
the  left  side,  and  the  end  of  the  ileum  on  the  right  side. 

Lastly,  it  is  contained  in  the  posterior  ligament  of  the 
bladder,  below  the  level  of  the  obliterated  hypogastric 
artery. 

Sometimes  the  ureter  is  found  divided  into  two  for  a Sometimes 
certain  distance.  double. 

Fart  in  the  kidney. — Hear  the  kidney  the  ureter  is  dilated  Ureter 
into  a pouch  named  pelvis  ; and  when  traced  upwards  into  the  kidney1' 
the  viscus,  it  is  found  to  begin  by  a set  of  cup-shaped  tubes,  has  caiices, 
named  caiices  or  infundibula,  which  vary  in  number  from  which 
seven  to  thirteen.  Each  cup-shaped  part  embraces  the  p^^ids. 
rounded  end  of  a pyramidal  mass,  and  receives  the 
urine  from  the  apertures  in  that  projection.  Sometimes  a 
calyx  surrounds  two  or  more  papillse.  The  several  caiices 
are  united  together  to  form  two  or  three  larger  tubes  ; 

* In  a dozen  uninjected  bodies  that  were  examined  for  me  by  the 
late  Mr.  S.  F.  Statham,  the  ureter  was  found  as  frequently  over  the  one 
as  the  other  of  the  two  vessels  mentioned. 
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and  these  are  finally  blended  in  the  excretory  duct  or  the 
ureter. 

Two  coats  Structure.  — Besides  an  external  fibrous  layer  the  ureter 

m ureter,  consists  of  a muscular  and  a mucous  coat.  The  muscular 
and  mucous  cover^nS  composed  of  an  external  or  longitudinal,  and  an 
‘ internal  or  circular  stratum.  The  mucous  coat  is  thrown 
into  longitudinal  folds  during  the  contracted  state  of  the 
Epithelium-  ureter.  Its  epithelium  consists  of  several  layers  of  cells  of 
layers  different  shapes  ; thus  at  the  free  and  attached  surfaces  the 
cells  are  rounded,  whilst  in  the  intermediate  strata  they  are 
cylindrical  (Kolliker). 

The  calices  The  calices  resemble  the  rest  of  the  duct  in  having  a 
“ muscular  and  a mucous  coat.  Around  the  pyramid  the 

enveloping  tunic  of  the  kidney  is  continuous  with  the 
calyx ; and  at  its  apex  the  mucous  lining  is  prolonged 
into  the  uriniferal  tubes  through  the  small  openings  in  the 
papilla. 
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This  small  body,  whose  use  is  unknown,  has  received  its 
name  from  its  position  to  the  kidney.  Its  vessels  and 
nerves  are  numerous,  but  it  is  not  provided  with  any  ex- 
cretory duct. 

One  on  each  side,  it  is  situate  on  the  upper  extremity  and 
the  fore  part  of  the  kidney  ; and  without  care  it  may  be 
removed  with  the  surrounding  fat,  which  it  is  like.  Its 
colour  is  yellowish.  It  resembles  a cocked  hat  in  form,  and 
the  upper  part  is  convex,  but  the  base  or  lower  part  where 
it  touches  the  kidney  is  hollowed. 

Its  size  in  the  adult  is  about  one  inch  and  a half  in  depth, 
and  rather  less  in  width ; and  its  weight  is  between  one  and 
two  drachms,  but  the  left  is  commonly  larger  than  the  right 
capsule. 

Areolar  tissue  attaches  the  suprarenal  body  to  the  kidney ; 
and  large  vessels  and  nerves  retain  it  in  situation.  The  con- 
nections with  the  surrounding  parts  are  the  same  as  those 
of  the  upper  end  of  the  kidney.  Thus  it  rests  on  the 
diaphragm  on  both  sides  ; whilst  above  the  right  body  is  the 
liver,  and  above  the  left  the  pancreas  and  the  spleen.  On 
the  inner  side  of  the  right  capsule  is  the  vena  cava,  with 
part  of  the  solar  plexus  ; and  internal  to  the  left  is  the 
aorta,  with  the  same  plexus  of  nerves. 

Structure. — By  means  of  a perpendicular  section,  the 
suprarenal  body  will  be  seen  to  be  formed  of  a firm  external 
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or  cortical  part,  and  of  an  internal  (medullary)  soft  and  ^1Jounded 
dark  material.  The  whole  is  surrounded  by  a thin  fibrous  capsule. 
capsule,  which  sends  processes  into  the  interior  and  along  the 
bloodvessels. 

With  the  aid  of  a microscope  this  body  is  found  to  consist  Each  a 
of  a mass  of  cells,  which  are  lodged  in  spaces  formed  in  a ceih^9,  Wlfch 
stroma  of  areolar  tissue. 


Pig.  88.* 


The  cortical  part  (fig.  88,  A)  is  yellowish  in  colour  and  Cortical 
striated,  and  forms  about  two-thirds  of  the  thickness  of  the  Thickness 
whole  body.  Its  stroma  consists  of  fine  areolar  tissue, 

* A magnified  representation  of  a vertical  section  of  the  suprarenal 
body. — A.  Cortical  part,  with  elongated  fibrous  meshes  filled  with  cells. 

B.  Medullary  part,  with  a fibrous  network  and  cells.  C.  Spaces  inside 
the  medullary  portion.  (Venous  spaces,  Harley).  I am  indebted  to 
Dr.  Harley  for  this  illustration. 
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forms^6  which  builds  up  spaces  elongated  from  without  inwards,  and 
spaces  arranged  vertically  around  the  centre.  In  the  spaces  or 
for  masses  loculi  columnar  masses  of  cells  are  lodged,  hut  slight  force 
of  cells.  readily  removes  them  from  their  containing  hollows.  A 
thin  limiting  membrane  is  said  to  line  the  spaces  (Harley*). 
Medullary  The  central  on  medullary  portion  (fig.  88,  B)  is  grayish  or 
part  rather  red  in  colour,  or  it  may  be  dark  brown  or  black  from 

Thickness,  the  presence  of  blood.  About  half  as  thick  as  the  cortical 
part,  it  possesses  internally  small  round  or  oval  spaces 
Spaces  in  it.  (fig.  88,  C)  (venous  spaces,  Harley),  with  sometimes  a larger 
central  hole  resulting  from  the  laceration  of  the  substance. 
In  it  the  areolar  tissue  of  the  stroma  forms  a network  with 
small  but  regular  meshes  for  the  lodgement  of  cells,  instead 
of  lengthened  intervals  as  in  the  cortical  part . Large  cells, 
either  single  or  in  pairs,  fill  the  meshes. 

Cells  of  the  suprarenal  body. — The  cells  filling  the  loculi 
of  the  fibrous  stroma  are  roundish  in  shape  in  the  medullary 
part,  and  are  nucleated  and  granular  with  some  pigment  and 
oil  globules  ; but  in  the  cortical  part  where  they  are  packed 
in  masses,  they  take  on  a polygonal  form.  They  are  rather 
smaller  in  the  outer  than  in  the  inner  part  of  the  stroma, 
diameter.  and  have  an  average  diameter  of  o-th  of  an  inch  in  the 
cortex,  and  yyo an  inch  bi  the  medullary  portion 
(Harley). 

Arteries.  Bloodvessels. — Numerous  branches  of  arteries  are  furnished 

to  the  suprarenal  body  from  the  diaphragmatic  and  renal 
arteries,  and  from  the  aorta.  In  the  interior  of  the  body 
the  arteries  ramify  in  the  cortical  part  along  the  fibrous  1 
septa  between  the  cell  masses,  and  frequently  anastomosing 
together,  end  in  a fine  capillary  network  with  elongated 
meshes  around  the  cells.  In  the  medullary  part,  the  fine 
arteries,  after  ramifying  through  the  stroma,  end  in  capil- 
laries with  rounded  intervals. 

Veins.  The  veins  originate  in  the  capillary  plexuses,  and  the 

several  branches  uniting  in  the  medullary  part,  and  commu- 
nicating with  the  sinuses  in  it  (Harley),  are  collected  finally 
into  a trunk,  which  opens  on  the  right  side  into  the  vena 
cava,  and  on  the  left,  into  the  renal  vein.  Other  smaller 
veins  pass  out  through  the  cortex  to  the  renal  vein  and  the 
cava. 

Nerves.  Nerves. — The  nerves  are  very  numerous  and  large.  In 

the  medullary  substance  they  form  a network  in  the 
areolar  structure,  but  their  ending  is  unknown. 

* The  Histology  of  the  Suprarenal  Capsules,  by  George  Harley,  M.h- 
Reprinted  from  The  Lancet,  1858. 
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THE  TESTES. 

The  testes  are  the  glandular  organs  for  the  secretion  of  Testes 
the  semen.  Each  is  suspended  in  the  scrotum  by  the  tliescrotum. 
spermatic  cord  and  its  coverings  (p.  495),  but  the  left  is 
usually  lower  than  the  right  ; and  each  is  provided  with  an 
excretory  duct  named  vas  deferens.  A serous  sac  surrounds 
partly  each  organ. 

Dissection. — For  the  purpose  of  examining  the  serous  To  see  the 
covering  of  the  testicle  (tunica  vaginalis),  make  an  aperture  seious  sac‘ 
into  it  and  inflate  it.  The  surface  of  both  the  sac  and  the 
spermatic  cord  are  then  to  be  cleaned,  and  the  vessels 
of  the  latter  are  to  be  followed  to  their  entrance  into  the 
testicle.  * 

The  tunica  vaginalis  is  a serous  bag,  which  is  continuous  Serous  bag- 
in  the  fetus  with  the  peritoneal  lining  of  the  abdomen,  but 
becomes  subsequently  a distinct  sac  in  consequence  of  the 
obliteration  of  the  tube  connecting  the  two.  It  invests  partly 
the  testicle  after  the  manner  of  other  serous  membranes  ; £°Jt^etlie 
for  the  testicle  is  placed  behind  it,  so  as  to  be  partly  en- 
veloped by  it,  and  not  in  its  cavity.  The  sac,  however,  is  and  lines 
larger  than  is  necessary  for  covering  the  testicle,  and  projects  scrotum- 
some  distance  above  it.  Like  other  serous  membranes,  it 
has  an  external  rough,  and  an  internal  secerning  smooth 
surface  ; and  like  them  it  has  a visceral  and  a parietal  part. 

To  examine  its  disposition  the  sac  should  be  opened. 

The  visceral  layer  (tunica  vaginalis  testis)  covers  the  its  visceral 
testicle  except  posteriorly  where  the  vessels  lie,  and  is  in-  part> 
separably  united  with  the  fibrous  coat.  On  the  outer  side 
it  extends  farther  back  than  on  the  inner,  and  passes  between 
the  testis  and  the  arched  body  (epididymis)  that  lies  on  this 
aspect  of  the  organ. 

The  parietal  part  of  the  sac  (tunic,  vagin.  scroti)  is  more  and  parietal, 
extensive  than  the  piece  covering  the  testicle,  and  lines  the 
immediately  contiguous  layer  of  the  scrotum. 

Form  and  position  of  the  testis. — The  testicle  is  oval  in  Testicle 
shape,  with  a smooth  surface,  and  is  flattened  on  the  sides.  oval* 

The  anterior  margin  is  convex  ; and  the  posterior,  which  is  Margins, 
flattened,  is  pierced  by  the  spermatic  vessels  and  nerves. 

Stretching  like  an  arch  along  the  outer  part  of  the  testis  is  Bodies  on 
the  epididymis,  or  the  convoluted  part  of  the  excretory  duct,  the  testlcle* 
and  attached  to  the  upper  part  of  the  testis,  or  of  the  epidi- 
dymis, is  a very  small  body,  two  or  three  lines  in  length, 
whose  use  is  unknown. 
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The  testis  is  suspended  obliquely,  so  that  the  upper  part 
is  directed  forwards  and  somewhat  outwards,  and  the  lower 
end  backwards  and  rather  inwards. 

Size  and  weight. — In  length  the  testis  is  an  inch  and  a 
half  or  two  inches  ; from  before  backwards  it  measures 
rather  more  than  an  inch  ; and  from  side  to  side  rather  less 
than  an  inch.  Its  weight  is  nearly  an  ounce,  and  the  left  is 
frequently  larger  than  the  other. 

Structure. — The  substance  of  the  testicle  is  composed  of 
a mass  of  minute  secerning  tubes,  around  which  the  blood- 
vessels are  disposed  in  plexuses.  Surrounding  and  support- 
ing the  delicate  seminiferal  tubes  is  a dense  covering — the 
tunica  albuginea.  Its  excretory  or  efferent  duct  is  named 
vas  deferens. 

Dissection. — With  the  view  of  examining  the  investing 
fibrous  coat,  let  the  testis  be  placed  on  its  outer  side,  viz. 
that  on  which  the  epididymis  lies,  and  let  it  be  fixed  in  that 
position  with  pins.  The  fibrous  coat  may  be  cut  through 
along  the  anterior  part,  and  thrown  backwards  as  far  as  the 
entrance  of  the  bloodvessels.  Whilst  raising  this  membrane 
a number  of  fine  bands  will  be  seen  traversing  the  substance 
of  the  testicle,  and  a short  septal  piece  (mediastinum)  will  be 
observed  at  the  back  of  the  viscus,  where  the  vessels 
enter.  It  will  be  necessary  to  remove  part  of  the  mass  of 
tubes  in  the  interior,  to  bring  into  view  the  mediastinum, 
and  to  trace  back  some  of  the  finer  septa  to  it. 

The  tunica  albuginea , or  the  fibrous  coat  of  the  testicle, 
is  of  a bluish-white  colour,  and  resembles  in  appearance 
the  sclerotic  coat  of  the  eyeball.  This  membrane  supports 
the  soft  secreting  part  of  the  testicle,  and  maintains  the 
shape  of  the  organ  by  its  dense  and  unyielding  structure. 
Besides  determining  the  general  form,  it  sends  inwards  pro- 
cesses to  support  and  separate  the  seminal  tubes.  These 
several  offsets  of  the  membrane  are  seen  in  the  dissection 
that  has  been  made  ; and  one  of  them,  which  is  larger  than 
the  rest,  is  placed  at  the  back  of  the  testicle,  and  is  named 
mediastinum. 

The  mediastinum  testis  (corpus  Highmorianum)  projects 
into  the  gland  for  the  distance  of  a few  lines  with  the  blood- 
vessels. It  is  situate  at  the  back  of  the  testis,  extending 
from  the  upper  nearly  to  the  lower  part,  and  is  larger  and 
deeper  above  than  below.  When  cut  across  it  will  be  seen 
to  be  formed  of  two  lateral  pieces,  which  are  united  ante- 
riorly at  an  acute  angle.  To  its  front  and  sides  the  finer 
septal  processes  are  connected  ; and  in  its  interior  are  con- 
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tained  the  bloodvessels,  and  a network  of  seminal  ducts 
forming  the  rete  testis. 

Of  the  finer  processes  of  the  tunica  albuginea,  which  enter  and 
the  testis,  there  are  two  kinds.  One  set  round  and  cord-  finer  septa* 
like,  but  of  different  lengths,  are  fixed  posteriorly  to  the 
mediastinum,  and  serve  to  maintain  the  shape  of  the  testis. 

The  other  set  form  delicate  membranous  septa,  which  divide 
the  seminal  tubes  into  masses  named  lobes,  and  are  continued 
like  the  rest  to  join  the  mediastinum. 

Tunica  vasculosa. — Within  the  tunica  albuginea  is  a thin  Avascular 
vascular  layer,  which  has  been  named  as  above  by  Sir  A.  |tun[caU6S  ^ 
Cooper.  It  lines  the  fibrous  coat,  covering  the  different  vasculosa). 
septa  in  the  interior  of  the  gland.  It  is  formed  of  the 
ramifications  of  the  bloodvessels  united  by  areolar  tissue, 
like  the  pia  mater  of  the  brain  : and  in  it  the  arteries 
are  subdivided  before  they  are  distributed  on  the  secern- 
ing tubes,  and  the  veins  in  the  interior  are  supported 
by  it. 

Form  and  length  of  the  seminal  tubes  (tubuli  seminiferi). — Seminal 
The  secerning  or  seminal  tubes  are  the  minute  branched  tubules  >' 
extremities  of  the  duct  or  vas  deferens.  They  are  very  appearance 
wavy,  and  are  but  slightly  held  together  by  fine  areolar 
tissue  and  surrounding  bloodvessels,  so  that  they  may  be 
readily  drawn  out  of  the  testis  for  some  distance.  Their 
length  is  said  by  Monro  tq,  be  sixteen  feet,  but  by  Lauth  to  length, 
be  only  two  feet  and  a quarter.  The  size  and  the  characters 
of  the  minute  tubules  can  be  learned  only  with  the  aid  of 
the  microscope. 

Ending , size  and  structure. — Towards  the  circumference 
of  the  testis,  the  tubes  have  for  the  most  part  distinct  closed 
extremities  ; but  some  communicate,  forming  loops  or  communi- 
arches,  and  others  are  united  deeper  in  the  gland.  The  cations; 
diameter  of  the  tubules  varies  from  -^T^th  to  -pt^-th  of  an  size; 
inch.  The  wall  of  the  tubuli  is  formed  of  a thin,  fibrous  structure ; 
membrane,  but  it  has  considerable  strength  : lining  the 
interior  is  a nucleated  granular  epithelium,  with  polygonal 
cells  ; and  on  the  exterior  is  a plexus  of  bloodvessels. 

Names  from  the  arrangemeyit  of  the  tubes. — To  different  Tubes 
parts  of  the  seminal  tubes  between  the  origin  and  ending  name.6  their 
the  following  names  have  been  applied.  Where  the  tubules 
are  collected  into  separate  masses,  they  form  the  lobes  of 
the  testis.  As  they  enter  the  fibrous  mediastinum  they 
become  straight,  and  are  named  tubuli  recti.  Communi- 
cating in  the  mediastinum,  they  produce  the  rete  testis. 

And,  lastly,  as  they  leave  the  upper  part  of  the  gland  they 
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become  convoluted,  and  are  called  coni  vasculosi,  or  vasa 
efferentia. 

The  lobes  of  the  testis  (fig.  89,  a)  are  formed  by  bundles 
of  the  seminiferal  tubes  ; and  they  are  situate  in  the  inter- 
vals between  the  processes  sent  inwards  from  the  tunica 
albuginea.  Their  number  is  differently  stated  : — according 
to  one  authority  (Berres)  they  are  250  ; but  according  to 
another  (Krause),  400  or  more.  They 
are  conical  in  form,  with  the  base  of 
each  at  the  circumference,  and  the 
apex  at  the  mediastinum  testis.  Each 
is  made  up  of  one,  two  or  more  tor- 
tuous seminal  tubules  ; and  the  mi- 
nute tubes  in  one  lobe  are  united 
sometimes  with  those  in  the  neigh- 
bouring lobes.  Towards  the  apex  of 
each  lobe  the  tubules  become  less 
bent,  and  are  united  together  ; and 
the  tubuli  of  the  several  lobes 
are  further  joined  at  the  same  spot 
into  larger  canals  that  form  the  tubuli 
recti. 

Tubuli  recti. — The  seminal  tubes 
issuing  from  the  several  lobes  unite  together,  becoming 
larger  in  size  and  straighter  in  direction,  and  are  named 
tubuli  recti  or  vasa  recta  (fig.  89,  b)  : they  are  about  twenty 
in  number,  and  piercing  the  fibrous  mediastinum  enter  into 
its  interior. 

Rete  testis. — In  the  mediastinum  the  excretory  tubes  are 
situate  in  the  anterior  part  in  front  of  the  bloodvessels,  and 
communicate  freely  so  as  to  form  a network,  the  rete  testis 
(fig.  89,  c). 

Vasa  efferentia. — About  twelve  or  twenty  seminal  tubes 
the  gland  as  issue  from  the  top  of  the  rete  testis,  and  leave  the  upper 
tia.  part  of  the  testicle  as  the  vasa  efferentia  (fig.  89,  a).  These 

are  larger  than  the  tubes  with  which  they  are  continuous, 
and  end  in  the  common  excretory  duct.  Though  straight 
at  first  they  soon  become  convoluted,  and  have  been  named 
coni  vasculosi.  When  they  are  unravelled  they  are  from  six 
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* Plan  of  the  testicle  as  seen  on  a vertical  section. — f.  Fibrous  coat 
of  tbe  testicle,  s.  Mediastinum,  i , i.  Processes  of  external  coat,  con- 
tinued between  tbe  lobes,  a,  a.  Lobes  of  tbe  testis,  b.  Tubuli  recti. 
c.  Eete  testis,  d.  Vasa  efferentia.  /,  e,  g . Coils  of  tbe  tube  forming 
the  epididymis,  h.  Vas  deferens. 
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to  eight  inches  long  ; and  they  join  the  excretory  duct  at 
intervals  of  about  three  inches. 

The  excretory  duct  of  the  testis  receives  the  vasa  effe- 
rentia  from  the  upper  part  of  the  gland,  and  extends  thence 
to  the  urethra.  Its  first  part,  which  is  in  contact  with  the 
testis,  is  very  flexuous,  and  forms  the  epididymis  : but  the 
remainder  is  straight,  and  is  named  vas  deferens. 

The  epididymis  extends  in  the  form  of  an  arch,  along  the 
outer  side  of  the  testis,  from  the  upper  to  the  lower  end, 
and  receives  its  name  from  its  situation.  Opposite  the  upper 
part  of  the  testicle  it  presents  an  enlarged  portion  or  head, 
the  globus  major  ; and  at  the  lower  part  of  that  organ  it 
becomes  more  pointed  or  tail-like — globus  minor , before 
ending  in  the  vas  deferens.  The  intervening  narrow  part  of 
the  epididymis  is  called  the  body.  Its  head  is  attached  to 
the  testis  by  the  vasa  efferentia  ; and  its  tail  or  lower  parr 
is  fixed  to  the  tunica  albuginea  by  some  fibrous  tissue,  and 
by  the  reflection  of  the  tunica  vaginalis.  After  the  removal 
of  the  serous  membrane  and  some  fibrous  tissue,  the  epidi- 
dymis may  be  seen  to  be  formed  of  a single  tube,  bent  into 
a zigzag  form,  whose  bends  are  united  into  one  mass  by 
fibrous  tissue.  This  part  of  the  tube,  when  uncoiled,  mea- 
sures twenty  feet  in  length.  The  diameter  of  its  canal  is 
about  T\yth  of  an  inch  ; but  there  is  a slight  diminution  in 
size  towards  the  globus  minor. 

The  vas  deferens  begins  opposite  the  lower  end  of  the 
testis,  at  the  termination  of  the  globus  minor  of  the  epidi- 
dymis. At  first  this  part  of  the  excretory  duct  is  slightly 
wavy,  but  afterwards  it  becomes  for  the  most  part  a firm 
round  tube.  In  its  course  to  the  urethra,  it  ascends  on  the 
inner  side  of  the  testicle  and  along  the  bloodvessels  of  the 
spermatic  cord,  with  which  it  enters  the  internal  abdominal 
ring  ; it  is  then  directed  over  the  side  of  the  bladder,  and 
through  the  prostate  to  open  on  the  inner  surface  of  the 
latter  (p.  612).  The  length  of  this  part  of  the  excretory 
duct  is  about  two  feet,  and  the  width  of  its  canal  about  -gD-th 
of  an  inch.  NTear  its  termination  the  vas  deferens  becomes 
enlarged  and  tortuous  ; but  this  condition  will  be  referred 
to  with  the  viscera  of  the  pelvis. 

Opening  sometimes  into  the  vas  deferens,  at  the  angle 
of  union  with  the  epididymis,  is  a small  narrow  csecal 
appendage,  the  vas  aberrans  of  Haller.  It  is  convoluted, 
and  projects  upwards  for  two  or  three  inches  amongst  the 
vessels  of  the  cord.  Like  the  epididymis,  it  is  much  longer 
when  it  is  unravelled,  measuring  sometimes  fourteen  inches  ; 
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but  it  may  not  exceed  an  inch  and  a half  in  length.  Its 
capacity  is  greatest  at  the  free  end.  Its  use  is  unknown. 
The  vas  aberrans  may  be  found  divided  or  doubled. 

Structure. — The  excretory  duct  of  the  testis  is  formed 
chiefly  by  a thick  muscular  coat,  which  is  covered  ex- 
ternally by  fibrous  tissue,  and  lined  internally  by  mucous 
membrane.  To  the  feel  the  duct  is  firm  and  wiry,  like 
whip-cord.  On  a section  its  wall  is  dense  and  of  a rather 
yellow  colour,  but  it  is  thinnest  at  the  head  of  the  epi- 
didymis. 

The  muscular  coat  is  composed  of  longitudinal  and 
circular  fibres  arranged  in  strata,  so  that  both  externally 
and  internally  is  a longitudinal  layer,  the  latter  being  very 
thin  ; and  between  them  is  the  layer  of  circular  fibres. 

The  mucous  membrane  is  marked  by  longitudinal  ridges 
in  the  straight  part  of  the  canal,  and  by  irregular  ones  in 
the  sacculated  portion.  A pavement  epithelium,  with  brown 
pigment  granules  in  the  cells  (Kolliker),  covers  the  inner 
surface,  but  in  the  epididymis  and  the  vasa  efferentia  the 
epithelium  is  said  to  be  cylindrical  and  ciliated.  (Becker.) 

The  canal  of  the  vas  deferens  is  larger  than  that  of  the 
epididymis,  as  before  stated.  The  vas  aberrans  resembles 
the  vas  deferens  in  structure. 

Organ  of  Gir aides* — In  the  spermatic  cord,  close  above 
the  epididymis,  is  a small  whitish  granular  looking  body 
(c<  Corps  Innomine,  ” Giraldks),  about  half  an  inch  long, 
which  is  considered  by  its  discoverer  to  be  the  remains  of 
the  Wolffian  body  of  the  embryo.  With  magnifying  power 
its  component  white  granules  or  specks  are  resolved  into 
small  vesicles,  and  convoluted  tubes  of  varying  shape,  with 
plexuses  of  bloodvessels  ramifying  on  the  exterior.  The 
wall  of  both  vesicles  and  tubes  consists  of  a thin  fibrous 
membrane,  lined  by  flattened  epithelium.  In  the  interior 
is  a clear  and  thick  fluid  with  transparent  granules  in  it. 
After  about  the  sixth  year  this  body  begins  to  diminish. 

Bloodvessels  and  nerves  of  the  testicle. — The  branches  of 
the  spermatic  artery  pierce  the  back  of  the  testis,  and  enter 
the  posterior  part  of  the  mediastinum  behind  the  rete  testis. 
Leaving  the  mediastinum,  the  vessels  are  finely  divided  in 
the  vascular  membrane  lining  the  interior  of  the  tunica 
albuginea.  After  being  thus  divided  offsets  are  continued 

* Sur  un  Organe  place  dans  le  Cordon  Spermatique,  et  dont  1’exist- 
ence  n’a  pas  ete  signalee  par  les  Anatomistes — Par  F.  Griraldes.  Pro- 
ceedings of  the  Royal  Society  for  May,  1858. 
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on  the  fine  septa  between  the  lobes  to  the  seminal  tubules, 
on  which  they  are  distributed  in  plexuses. 

The  spermatic  rein  begins  in  the  plexuses  around  the  Spermatic 
seminal  tubes,  and  issues  from  the  gland  at  the  posterior  vem' 
part.  As  it  ascends  along  the  cord,  its  branches  form  the 
spermatic  plexus,  and  end  in  one  trunk,  which  joins  the 
vena  cava  on  the  right  side,  and  the  renal  vein  on  the  left 
(p.  592). 

The  lymphatics  ascend  on  the  bloodvessels,  and  join  the  Lymphatics 
lumbar  glands. 

The  nerves  are  derived  from  the  sympathetic,  and  accom-  and  ne 
pany  the  arteries  to  the  testis. 

Vessels  of  the  vas  deferens. — A special  bloodvessel,  the  Vessels  of 
artery  of  the  vas  deferens , is  furnished  from  the  upper  vesical  the  duct 
artery ; and  some  veins  from  the  epididymis  enter  the 
spermatic  vein. 


Section  Y. 

AORTA  AND  VENA  CAVA,  AND  THE  DEEP  MUSCLES. 

Directions. — After  the  body  is  replaced  in  its  former  Dissect 
position  on  the  back,  the  student  should  prepare  first  the  and°mtSciesS 
diaphragm,  next  the  large  vessels  and  their  branches,  and 
then  the  deep  muscles  of  the  abdomen. 

Dissection. — For  the  dissection  of  the  diaphragm  it  will  To  see  the 
be  necessary  to  remove  the  peritoneum  from  its  under  sur-  iap  ragrn' 
face,  defining  especially  the  central  tendinous  part,  and  the 
fleshy  processes  or  pillars  which  are  fixed  to  the  lumbar 
vertebrae.  Whilst  cleaning  the  surface  the  student  should 
be  careful  of  the  vessels  and  the  nerves  on  it  and  near  the 
pillars.  On  the  right  side  two  aponeurotic  bands  or  arches, 
which  give  attachment  to  the  muscular  fibres,  should  be 
dissected  out  : — one  curves  over  the  psoas  muscle  ; and  the 
other  extends  over  the  quadratus  muscle  from  the  trans- 
verse process  of  the  first  lumbar  vertebra  to  the  last  rib. 

The  diaphragm  (fig.  90)  forms  the  vaulted  moveable  Diaphragm, 
partition  between  the  thorax  and  the  abdomen.  It  is  fleshy  ^f^m 
externally,  where  it  is  attached  to  the  surrounding  ribs  and 
the  spinal  column,  and  has  its  tendon  in  the  centre.  The 
origin  of  the  muscle  is  at  the  circumference,  and  is  similar  origin  at 
on  each  side  of  the  middle  line.  Thus,  beginning  in  front  fgree^crecuru' 
and  passing  backwards,  the  diaphragm  is  connected  by  fleshy 
fibres  with  the  posterior  part  of  the  xiphoid  cartilage,  and 
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with  the  inner  surface  of  the  six  lower  ribs  ; with  two 
aponeurotic  arches  between  the  last  rib  and  the  spinal  column 
— one  being  placed  over  the  quadratus  lumborum,  and  the 
other  over  the  psoas  muscle  ; and,  lastly,  it  is  connected 
with  the  lumbar  vertebrae  by  a thick  muscular  part  or 


Fig.  90.* 


insertion  of  pillar.  From  this  extensive  origin  the  fibres  are  directed 
centraint°  a inwards,  with  different  degrees  of  obliquity  and  length,  to 
tendon.  the  central  tendon,  but  some  have  a peculiar  disposition  in 
the  pillars  which  will  be  afterwards  noted. 

Parts  in  The  abdominal  surface  is  concave,  and  is  covered  for  the 

the^mder^  mos^  Par^  ^y  the  peritoneum.  In  contact  with  it  on  the 
surface,  right  side,  are  the  liver  and  the  kidney  ; and  on  the  left 
side,  the  stomach,  the  spleen,  and  the  left  kidney  : in 
contact  also  with  the  pillars  is  the  pancreas,  together  with 
and  with  the  solar  plexus  and  the  semilunar  ganglia.  The  thoracic 
the  upper,  surface  is  covered  by  the  pleura  and  the  pericardium,  and 
Attachment  is  convex  towards  the  thorax  (p.  403).  At  the  circumference 
of  bolder.  0£  ^le  milscie  the  fleshy  processes  of  origin  alternate  with 
Apertures  in  like  parts  of  the  transversalis  muscle.  A slight  interval 
e muscle*  separates  the  slips  to  the  xiphoid  cartilage  and  seventh  rib  ; 

* Under  surface  of  the  diaphragm. —1.  External  arched  ligament. 
2.  Internal  arched  ligament.  3,  4.  Psoas  muscles.  5.  Central  part. 
6.  Left,  and  7.  Right  piece  of  the  cordiform  tendon.  8.  Opening  for 
the  vena  cava.  9.  Right  crus.  10.  Left  crus.  11.  Opening  for  the 
aorta.  12.  Opening  for  the  oesophagus. 
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and  a second  interval  exists  sometimes  between  the  fibres 
from  the  last  rib,  and  those  from  the  arch  over  the  quad- 
ratic lumborum  muscle.  In  the  diaphragm  are  certain 
apertures  for  the  transmission  of  parts  from  the  thorax  to 
the  abdomen,  viz.,  one  for  the  oesophagus,  another  for  the 
vena  cava,  and  a third  for  the  aorta  between  the  pillars  of 
the  muscle  and  the  spinal  column  : moreover,  the  pillars 
are  perforated  by  the  splanchnic  nerves. 

The  muscle  is  curved  across  the  interthoracic  space,  being  Arch, 
convex  towards  the  chest,  and  concave  to  the  abdomen  ; 
and  the  arch  reaches  higher  on  the  right  than  the  left  side 
(p.  352).  The  height  of  the  arch  is  constantly  varying  Height  in 
during  life  with  the  change  in  the  condition  of  the  diaphragm  expiration 
in  respiration.  In  forced  expiration  the  muscle  ascends 
and  reaches  the  upper  border  of  the  fourth  rib  on  the  right, 
and  the  fifth  rib  on  the  left  side.  In  forced  inspiration  it 
descends,  and  its  slope  would  be  represented  by  a line 
drawn  from  the  ensiform  cartilage  towards  the  tenth  rib. 

The  following  parts,  which  have  been  mentioned  only  Special 
incidentally  in  describing  the  diaphragm,  are  now  to  be  examined0 
noticed  more  fully  ; they  are  the  central  tendon,  the  pillars, 
the  arches,  and  the  apertures. 

The  central  tendon  (tendo  diaphragmatis,  cordiform  ten-  Central 
don),  occupying  the  middle  of  the  diaphragm  (fig.  90),  eu  ou’ 
is  surrounded  by  muscular  fibres,  and  the  large  vena  cava 
pierces  it.  It  is  of  a pearly  white  colour,  and  its  tendinous 
fibres  cross  in  different  planes  and  different  directions.  In  like  a tre- 
form  it  resembles  a trefoil  leaf  ; of  its  three  segments  the  foxl  leaf* 
right  one  (')  is  the  largest,  whilst  the  left  is  the  smallest. 

The  pillars  (crura,  appendices)  are  two  large  muscular  and  Two  pillars, 
tendinous  processes  (fig.  89,  9> 10),-  one  on  each  side  of  the 
abdominal  aorta.  They  are  pointed  and  tendinous  below,  with  certain 
where  they  are  attached  to  the  upper  lumbar  vertebrse,  but  fiance's 
large  and  fleshy  above ; and  between  them  is  a tendinous  arch 
over  the  aorta.  In  each  pillar  the  fleshy  fibres  pass  upwards  Arrange- 
and  forwards,  diverging  from  each  other  ; and  the  greater 
number  join  the  central  tendon  without  intermixing.  But  each, 
the  internal  fibres  of  the  opposite  sides  cross  one  another  in 
the  following  manner  : — Those  of  the  right  side  for  instance  as  they 
(9)  ascend  by  the  side  of  the  aorta,  and  pass  to  the  left  of  theftendon. 
the  middle  line,  decussating  with  their  fellows  between  that 
vessel  and  the  opening  of  the  oesophagus  ; having  changed 
sides,  the  fibres  are  directed  upwards  to  the  central  tendon 
around  the  oesophagean  opening,  which  they  limit  on  the 
left.  The  fibres  of  the  other  crus  (10)  may  be  traced  in  the 
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external. 
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and  nerves. 


For  the  vena 
cava. 


Fissures  iu 
the  pillars. 


same  way,  to  form  the  right  half  of  the  cesophagean  open- 
ing. In  the  decussation  between  the'  aorta  and  the 
oesophagus  the  fasciculus  of  fibres  from  the  right  crus  is 
generally  larger  than  that  from  the  left,  and  commonly 
anterior  to  it. 

The  pillars  differ  somewhat  on  opposite  sides.  The  right 
(9)  is  the  larger  of  the  two,  and  is  fixed  by  tendinous 
processes  to  the  bodies  of  the  first  three  lumbar  vertebrse, 
as  well  as  their  intervertebral  substance,  reaching  to  the 
intervertebral  disc  between  the  third  and  fourth  vertebrae. 
The  left  pillar,*  which  is  situate  more  on  the  side  of  the 
spine  (10),  is  partly  concealed  by  the  aorta,  and  does  not 
reach  so  far  as  the  right  by  the  depth  of  a vertebra,  or  of 
an  intervertebral  substance. 

The  arches  (ligamenta  arcuata)  are  two  fibrous  bands  on 
each  side  over  the  quadratus  lumborum  and  psoas  muscles. 
The  arch  over  the  psoas  (lig.  arcuat.  internum)  is  the 
strongest  (2),  and  is  connected  by  the  one  end  to  the  ten- 
dinous part  of  the  pillar  of  the  diaphragm,  and  by  the  other 
to  the  transverse  process  of  the  first  or  second  lumbar  ver- 
tebra. The  external  arch  (*)  over  the  quadratus  lumborum 
(lig.  arcuat.  externum)  is  only  a thickened  part  of  the 
fascia  covering  that  muscle,  and  extends  from  the  same 
transverse  process  (first  or  second  lumbar)  to  the  last  rib. 
As  before  said,  fleshy  fibres  take  origin  from  both  bands. 

Apertures. — There  are  three  large  openings  in  the  dia- 
phragm for  the  aorta,  the  vena  cava,  and  the  oesophagus ; 
with  some  smaller  fissures  for  nerves  and  vessels.  The 
opening  for  the  aorta  (ll)  is  rather  behind  than  in  the 
diaphragm,  for  it  is  situate  between  the  pillars  of  the  muscle 
and  the  spinal  column  : it  transmits  the  aorta,  the  thoracic 
duct,  and  sometimes  the  vena  azygos.  The  opening  for 
the  oesophagus  and  the  pneumo-gastric  nerves  (12)  is  rather 
above  and  to  the  left  of  the  aortic  aperture  : it  is  placed 
in  the  muscular  part  of  the  diaphragm,  and  is  bounded  by 
the  fibres  of  the  pillars  as  above  explained.  The  opening 
for  the  vena  cava  (8)  is  situate  in  the  right  division  of 
the  central  tendon,  or  between  the  right  and  middle  pieces, 
and  its  margins  are  attached  to  the  vein  by  tendinous 
fibres  : it  is  described  as  being  of  a square  form  (foramen 
quadratum). 

There  is  a fissure  in  each  pillar  for  the  splanchnic  nerves, 
and  one  in  the  left  for  the  small  azygos  vein.  Sometimes 


Not  very  unfrequently  this  pillar  may  be  wanting. 
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the  large  azygos  vein  pierces  the  right  pillar  instead  of 
passing  with  the  aorta. 

Dissection. — After  the  diaphragm  has  been  learnt,  the  Takeaway 
ribs  that  support  it  on  each  side  may  be  cut  through,  and  ^et^r  parfc 
the  pieces  of  the  ribs  together  with  the  fore  part  of  the  diaphragm, 
diaphragm  may  be  taken  away  to  make  easier  the  dissection 
of  the  deeper  vessels  and  muscles.  But  the  posterior  part 
of  the  diaphragm,  with  the  pillars  and  arches,  should 
be  left,  and  its  vessels  should  be  traced  back  to  their 
origin. 

The  large  vessels  of  the  abdomen,  viz. , the  aorta  and  the  clean  aorta, 
vena  cava,  are  to  be  cleaned  by  removing  the  fat,  with  the  ^Inches* 
remains  of  the  sympathetic  and  the  lymphatic  glands  ; and 
their  branches  are  to  be  followed  to  the  diaphragm,  to  the 
kidney  and  the  suprarenal  body,  to  the  testicle,  and  to  the 
lumbar  vertebrae  and  the  spinal  cord.  In  like  manner  the 
large  iliac  branches  of  the  aorta  and  cava  are  to  be  laid  bare 
as  far  as  Poupart’s  ligament.  The  ureter  and  the  spermatic 
vessels  are  to  be  cleaned  as  they  cross  the  iliac  artery  ; and 
on  the  artery  branches  of  a small  nerve  (genito-crural)  are 
to  be  sought  near  the  thigh. 

The  psoas,  quadratus,  and  iliacus  muscles  are  to  be  dis-  Dissect 
sected  on  the  right  side  ; but  on  the  left  side  the  fascia  psoas* 
covering  the  muscles  is  to  be  shown,  and  the  fat  is  to  be 
cleared  away  from  about  the  kidney.  The  psoas  muscle  is  Nerves  of 
the  most  internal,  and  lies  on  the  side  of  the  spine  : on  its 
surface,  and  in  the  fat  external  to  it,  branches  of  the  lumbar 
plexus  will  be  found  : — The  genito-crural  nerve  lies  on  the 
front ; and  four  other  nerves  issue  at  the  outer  border — the 
ilio-hypogastric  and  ilio-inguinal  near  the  top,  the  external 
cutaneous  about  the  centre,  and  the  large  anterior  crural  at 
| the  lower  part.  Along  the  inner  border  of  the  psoas  the 
gangliated  cord  of  the  sympathetic  is  to  be  sought  with  a 
chain  of  lumbar  lymphatic  glands  ; and  somewhat  below  the 
pelvic  part  of  the  muscle,  the  obturator  nerve  may  be  re- 
cognised. External  to  the  psoas  is  the  quadratus  lumborum  Dissect 
muscle,  and  crossing  it  near  the  last  rib  is  the  last  dorsal  SmboiSn 
nerve,  with  an  artery.  In  the  hollow  of  the  hip-bone  is  the  and  iliacus. 
iliacus  muscle. 

The  abdominal  aorta  extends  from  the  last  dorsal  ver-  Extent  of 
tebra  to  the  left  side  of  the  body  of  the  fourth  lumbar  the  aorta* 
vertebra,  where  it  divides  into  the  common  iliac  arteries. 

Its  commencement  is  between  the  pillars  of  the  diaphragm, 
and  its  termination  is  nearly  on  a level  with  the  highest 
part  of  the  crest  of  the  hip  bone.  The  connections  of  the  Connections. 
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vessel  with  surrounding  parts  have  been  before  referred  to 
(p.  531),  and  its  branches  remain  to  be  examined. 

The  branches  of  the  aorta  are  numerous,  and  arise  in  the 
following  order  : — First,  are  the  diaphragmatic  arteries,  two 
in  number,  which  leave  the  sides  of  the  vessel  immediately 
it  appears  in  the  abdomen.  Close  to  the  tendinous  ring 
of  the  diaphragm  the  single  trunk  of  the  coeliac  axis  arises 
from  the  front  of  the  aorta.  And  about  a quarter  of  an 
inch  lower  down,  also  on  the  front,  the  trunk  of  the  superior 
mesenteric  artery  begins.  Half  an  inch  lower  the  renal 
arteries,  right  and  left,  take  origin  from  the  sides  of  the 
aorta.  On  the  fore  part  of  the  vessel,  close  above  each 
renal,  is  the  small  capsular  branch  ; and  below  the  renal  is 
the  spermatic  artery.  From  the  front  of  the  aorta,  one  to 
two  inches  above  the  bifurcation,  springs  the  inferior  mesen- 
teric artery  ; and  from  the  angle  of  division  the  small  middle 
sacral  artery  runs  downwards.  Four  or  five  small  lumbar 
branches  on  each  side  ' come  from  the  posterior  part  of  the 
vessel,  opposite  the  bodies  of  the  lumbar  vertebrae. 

The  branches  may  be  classified  into  two  sets — one  to  the 
viscera  of  the  abdomen  (visceral),  and  another  to  the  abdo- 
minal wall  (parietal). 

A.  The  visceral  branches  are  coeliac  axis,  superior  and  in- 
ferior mesenteric,  renal,  capsular,  and  spermatic.  All  this 
set,  except  the  last  three,  viz.,  the  renal,  capsular,  and  sper- 
matic, have  been  examined  (pp.  525,  535). 

The  renal  arteries  leave  the  aorta  nearly  at  a right  angle,  > 
and  are  directed  outwards,  one  on  each  side.  Near  the  ' 
kidney  each  divides  into  four  or  five  branches,  which  enter 
the  renal  substance  between  the  vein  and  the  ureter.  Each  i| 
artery  lies  beneath  its  companion  vein,  being  surrounded  by 
a plexus  of  nerves,  and  supplies  small  twigs  to  the  supra- 
renal capsule  (inferior  capsular),  to  the  ureter,  and  to  the  j 
fatty  layer  about  the  kidney. 

The  arteries  of  opposite  sides  have  some  differences.  The 
left  is  the  shortest,  owing  to  the  position  of  the  aorta.  The 
right  crosses  the  spine,  and  passes  beneath  the  vena  cava,  j 
Varieties  in  both  the  number  and  place  of  origin  of  this  j 
artery  are  frequent. 

The  middle  capsular  artery  is  a small  branch  that  runs 
almost  transversely  outwards  to  the  suprarenal  body  to  which  ! 
it  is  distributed.  This  offset  anastomoses  with  the  other 
branches  supplied  to  the  suprarenal  body  by  the  renal  and  | 
phrenic  arteries.  It  is  of  large  size  in  the  fetus. 

The  spermatic  artery  is  destined  for  the  testicle.  It  is  I 
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remarkable  for  its  small  size  in  proportion  to  its  length  ; for  artery^^ 
leaving  the  cavity  of  the  abdomen  ; and  for  having  the  part 
in  the  abdomen  straight,  but  that  in  the  cord  tortuous. 

From  its  origin  below  the  renal,  the  vessel  passes  downwards  ^u^sett.°1 
along  the  posterior  wall  of  the  abdomen  to  the  internal 
abdominal  ring,  where  it  enters  the  spermatic  cord,  as  before 
described  (p.  496).  In  its  course  beneath  the  peritoneum 
the  vessel  passes  first  along  the  front  of  the  psoas,  crossing 
over  the  ureter  ; and  as  it  leaves  the  abdomen  it  turns  round 
the  epigastric  artery,  but  is  separated  from  that  vessel  by 
the  vas  deferens.  On  the  right  side  the  artery  crosses  the 
vena  cava.  It  is  accompanied  by  the  spermatic  vein,  and 
the  spermatic  plexus  of  nerves. 

In  the  fetus  before  the  testicle  leaves  the  abdomen  the  Condition  in 
spermatic  artery  is  very  short,  but  the  vessel  becomes  elon- 
gated in  proportion  as  the  part  supplied  is  removed  from  its 
former  site. 

In  the  female  the  corresponding  artery  (ovarian)  descends 
into  the  pelvis  to  the  ovary  and  the  uterus. 

B.  The  parietal  branches  of  the  aorta  are  the  diaphragmatic,  ^^0? abdo- 
lumbar,  and  the  middle  sacral  arteries.  men. 

The  diaphragmatic  or  inferior  phrenic  arteries  are  directed  Inferior 
j-  phrenic  * 

upwards  and  outwards  along  the  under  surface  of  the 

diaphragm  near  the  posterior  part,  and  end  in  anastomotic 

and  muscular  branches.  The  left  artery  passes  behind  the  feft^nd f 

oesophageal  opening,  and  the  right  behind  the  vena  cava,  right. 

Each  ends  in  two  branches  : — One  (internal)  passes  onwards  Distribu- 
towards  the  fore  part  of  the  diaphragm,  and  anastomoses 
with  its  fellow,  and  with  the  branches  (musculo  and  superior 
phrenic)  supplied  to  the  diaphragm  from  the  internal  mam- 
mary (p.  274).  The  other  (external)  is  larger,  and  is  directed 
outwards  to  the  side  of  the  muscle,  where  it  meets  with  the 
intercostal  arteries. 

Branches. — Small  offsets  supplied  to  the  suprarenal  body  Small  off- 
by  the  external  division  of  this  artery  are  named  superior 
capsular.  Some  twigs  are  given  by  the  left'  artery  to  the 
oesophagus,  and  by  the  right  to  the  vena  cava. 

The  other  parietal  branches,  viz.,  lumbar  and  middle 
sacral,  are  not  learnt  in  this  stage  : the  former  will  be 
seen  after  the  lumbar  plexus  (p.  601),  and  the  latter  in  the 
pelvis. 

The  common  iliac  artery  is  directed  outwards  from  the  Common 
bifurcation  of  the  aorta,  and  divides  into  two  large  trunks  extent  and 
opposite  the  fibro-cartilage  between  the  base  of  the  sacrum  termina- 
and  the  last  lumbar  vertebra  : — one  of  these  supplies  the 
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lower  limb  (external  iliac),  and  the  other  enters  the  pelvis 
(internal  iliac).  Placed  obliquely  on  the  vertebral  column, 
the  vessel  measures  about  two  inches  in  length.  It  is 
covered  by  the  peritoneum,  by  branches  of  the  sympathetic 
nerve,  and  sometimes  by  the  ureter  ; and  it  is  accompanied 
by  a vein  of  the  same  name.  Usually  it  does  not  furnish 
any  named  branch,  but  it  may  give  origin  to  the  ilio-lumbar, 
or  a renal  artery. 

On  opposite  sides  the  vessels  have  some  differences.  The 
artery  of  the  right  side  is  rather  the  longest,  in  consequence 
of  the  position  of  the  aorta  on  the  left  side  of  the  spine. 
To  its  outer  side  at  first  is  the  vena  cava,  and  near  its  ter- 
mination is  the  psoas  muscle.  The  companion  vein  is  at  first 
beneath,  but  becomes  external  to  the  artery  at  the  upper 
part,  where  it  enters  the  vena  cava  in  that  situation  ; and 
beneath  the  right  artery  also  is  the  left  common  iliac  vein. 

The  left  artery  is  crossed  by  the  continuation  of  the  in- 
ferior mesenteric  artery,  and  its  accompanying  vein  is  situate 
below  it. 

Peculiarities. — The  place  of  origin  changes  with  the  place  of  un- 
usual bifurcation  of  the  aorta. 

The  length  ranges  from  less  than  half  an  inch  (in  one  case)  to  four 
inches  and  a half  ; but  in  the  majority  of  instances  it  varies  between 
one  inch  and  a half  and  three  inches  (Quain). 

The  'place  of  division  ranges  between  the  middle  of  the  last  lumbar 
vertebra,  and  the  upper  border  of  the  sacrum  ; but  occasionally  it 
will  be  above  or  below  those  • points.  Generally  the  left  artery 
divides  lower  than  the  right. 

The  external  iliac  artery  is  the  first  part  of  the  lead- 
ing vessel  of  the  lower  limb,  and  is  contained  in  the  cavity 
of  the  abdomen.  Its  extent  is  from  the  bifurcation  of  the 
common  iliac  to  the  lower  border  of  Poupart’s  ligament, 
where  it  becomes  femoral.  And  its  direction  would  be  indi- 
cated, on  the  surface  of  the  abdomen,  by  a line  from  the 
left  of  the  umbilicus  to  the  middle  of  the  space  between  the 
symphysis  pubis  and  the  front  of  the  iliac  crest. 

The  vessel  lies  above  the  brim  of  the  pelvis  in  its  course 
to  Poupart’s  ligament,  and  is  covered  closely  by  the  peri-  j 
toneum  and  the  subperitoneal  layer  in  all  its  extent.  Near  j 
its  origin  it  is  crossed  sometimes  by  the  ureter  ; and  near 
Poupart’s  ligament  the  spermatic  vessels  and  part  of  the 
genito-crural  nerve  lie  on  it  for  a short  distance,  whilst  the 
circumflex  iliac  vein  crosses  it,  and  the  vas  deferens  bends  j 
down  along  its  inner  side.  To  the  outer  side  of  the  vessel 
is  the  psoas,  except  at  its  termination  under  Poupart’s  liga-  < 
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ment,  where  the  muscle  lies  beneath  it.  A chain  of  lym- 
phatic glands  is  placed  along  the  front  and  the  inner  side  of 
the  artery. 

The  position  of  the  external  iliac  vein  is  not  the  same  on 
both  sides.  On  the  left  side  the  vein  is  altogether  internal 
to  the  artery  ; whilst  on  the  right  side  the  vein,  though 
internal  in  position  on  the  pubes,  afterwards  lies  beneath  the 
arterial  trunk. 

Branches. — Two  large  branches,  epigastric  and  circumflex 
iliac,  arise  from  the  artery  a few  lines  from  its  end,  and  are 
distributed  to  the  wall  of  the  abdomen  (p.  498). 

Some  small  unnamed  twigs  are  given  by  it  to  the  psoas 
muscle  and  the  lymphatic  glands. 

Peculiarities. — In  position  of  usual  branches. — The  epigastric  and 
circumflex  branches  may  wander  over  the  part  of  the  artery  between 
Poupart’s  ligament  and  one  inch  and  a half,  or  two  inches  and  a 
half  above  that  band  ; of  the  two  the  epigastric  arises  highest. 

. * In  unusual  branches. — Though  the  trunk  of  the  vessel  is  com- 
monly free  from  any  unusual  branch,  it  may  be  occupied  between 
the  end  and  the  middle  by  the  obturator  artery,  or  by  the  internal 
circumflex  artery  of  the  thigh. 

Epigastric  joined  with  obturator. — Frequently  the  epigastric  fur- 
nishes the  obturator  artery  to  the  pelvis  ; in  such  cases  the  small 
communicating  offset,  which  joins  ordinarily  the  obturator,  maybe 
supposed  to  be  enlarged.  Or  the  epigastric  may  arise  from  the 
obturator — this  having  its  usual  course. 

Iliac  Veins  and  Vena  Cava. — The  larger  veins  of  the 
abdomen  correspond  so  closely  with  the  arteries,  both  in 
number,  extent,  and  connections,  as  to  render  unnecessary 
the  same  detail  in  their  description.  Further,  as  the  veins 
increase  in  size  from  the  circumference  towards  the  centre 
of  the  body,  those  most  distant  from  the  heart  will  be  first 
described. 

The  external  iliac  is  a continuation  of  the  femoral  vein 
beneath  Poupart’s  ligament.  It  has  an  extent  like  the 
artery  of  the  same  name,  and  ends  by  uniting  with  the  vein 
from  the  pelvis  (internal  iliac)  to  form  the  common  iliac  vein. 
On  the  pubes  it  is  inside  its  companion  artery,  and  lies 
between  the  psoas  and  pectineus  muscles  ; and  the  left  vein 
remains  internal  to,  but  the  right  slips  beneath  its  artery. 

The  veins  that  open  into  it  are  the  epigastric  and  circum- 
flex iliac  (p.  499). 

The  common  iliac  vein  ascends  by  the  side  of  its  accom- 
panying artery,  the  right  almost  vertically,  and  the  left 
obliquely,  to  the  right  side  of  the  body  of  the  fifth  lumbar 
vertebra  (the  upper  part),  where  it  blends  with  its  fellow  in 
one  trunk — the  vena  cava. 
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The  right  vein  is  the  shortest,  and  is  at  first  behind,  but 
afterwards  outside  the  artery  of  the  same  side.  The  left  is 
altogether  below  the  artery  of  its  own  side,  and  moreover 
crosses  beneath  the  right  common  iliac  artery. 

Each  vein  receives  the  ilio-lumbar,  and  sometimes  the 
lateral  sacral  branch  : and  the  common  iliac  of  the  left  side 
is  joined  by  the  middle  sacral  vein. 

Instead  of  the  common  iliac  veins  uniting  at  the  spot 
mentioned,  they  may  be  continued  upwards,  one  on  each 
side  of  the  aorta,  as  high  as  the  kidney,  before  the  left 
crosses  the  spine  to  join  the  right  and  give  origin  to  the 
vena  cava.  In  these  cases  the  left  vein  receives  the  renal 
vein  of  the  same  side,  and  the  two  common  iliacs  are  con- 
nected by  a small  intervening  branch  at  the  spot  where  they 
are  usually  united. 

The  vena  cava  inferior  collects,  and  conveys  to  the 
heart  the  blood  of  the  lower  half  of  the  body.  Taking  : 
origin,  as  before  said,  on  the  right  side  of  the  fifth  lumbar 
vertebra,  rather  below  the  bifurcation  of  the  aorta,  this  j 
large  vein  ascends  on  the  right  side  of  the  vertebral  column, 
and  reaches  the  heart  by  perforating  the  diaphragm.  Its  j 
connections  with  the  surrounding  parts  have  been  already 
described  (p.  532). 

Branches. — The  cava  receives  parietal  branches  from  the 
wall  of  the  abdomen  and  the  diaphragm  ; and  visceral 
branches  from  the  testicle,  the  kidney,  the  suprarenal  body, 
and  the  liver. 

The  veins  belonging  to  the  digestive  apparatus,  viz.  to  the  'j 
intestinal  canal,  the  spleen,  and  the  pancreas,  are  united  to 
form  the  vena  portse  (p.  538)  ; and  the  blood  circulating  in 
those  veins  reaches  the  cava  by  the  vense  cavse  hepaticae 
after  it  has  circulated  through  the  liver. 

The  lumbar  veins  enter  the  posterior  part  of  the  vena  cava,  | 
and  correspond  in  number  and  course  with  the  arteries  of 
the  same  name  : they  will  be  dissected  with  those  arteries. 

The  spermatic  vein  enters  the  abdomen  by  the  internal 
abdominal  ring,  after  forming  the  spermatic  plexus  in  the 
cord  (p.  496).  At  first  the  vein  consists  of  two  branches  in 
the  abdomen,  which  lie  on  the  sides  of  the  spermatic  artery  ; 
but  these  soon  join  into  one  trunk.  On  the  left  side  the 
spermatic  vein  opens  into  the  renal  vein  at  right  angles ; 
and  on  the  right  side  it  pierces  obliquely  the  inferior  cava 
below  the  renal  vein.  As  the  vein  ascends  to  its  destination,  j 
it  receives  one  or  more  branches  from  the  wall  of  the  abdo- 
men, and  from  the  fat  about  the  kidney. 
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In  the  female  this  vein  (ovarian)  has  the  same  ending  as  Vein  in  the 
in  the  male,  and  it  forms  a plexus  in  the  broad  ligament  of  female' 
the  uterus. 

The  renal  or  emulgent  vein  is  of  large  size  and  joins  the  Renal  vein; 
vena  cava  at  a right  angle.  It  commences  by  many  branches 
in  the  kidney  ; and  the  trunk  resulting  from  their  union  is  artery  f t0 
superficial  to  the  renal  artery. 

The  right  is  the  shortest,  and  joins  the  cava  higher  up  difference  on 
than  the  other.  The  left  vein  crosses  the  aorta  close  to  the  two  sldes> 
origin  of  the  superior  mesenteric  artery  : it  receives  sepa- 
rate branches  from  the  spermatic  and  suprarenal  veins  of 
the  same  side. 

The  suprarenal  vein  is  of  considerable  size  when  it  is  Suprarenal 
compared  with  the  body  from  which  it  comes.  On  the  right  Gently  mi' 
side  it  opens  into  the  cava,  and  on  the  left  side  into  the  renal  each  side, 
vein. 

The  diaphragmatic  veins  (inferior),  two  for  each  artery,  Phrenic 
spring  from  the  under  surface  of  the  diaphragm.  They  join  vems- 
the  cava  either  as  one  trunk  or  two. 

The  hepatic  veins  enter  the  cava  where  it  is  in  contact  Hepatic 
with  the  liver.  These  veins  are  described  in  the  dissection  noticed.6  01 6 
of  the  liver  (p.  566). 

Peculiarities  of  the  vena  cava. — In  position. — When  transposition  Vena  cava 
of  the  viscera  exists,  the  vena  cava  is  found  on  the  left  of  the  spine.  be^so 
But  without  that  transposition  the  vein  may  begin  on  the  left  side  or  jn  partj  ’ 
of  the  spine,  and  remain  on  the  left  of  the  aorta  as  high  as  the  renal 
vein  before  it  crosses  that  vessel  to  take  its  usual  place. 

In  ending. — Instead  of  opening  into  the  heart,  the  lower  cava  ?r  l*jay  end 
may  be  found  entering  the  upper  cava  ; and  in  these  rare  instances 
it  lies  in  the  situation  of  the  intercostal  or  azygos  vein.  In  this  f 
condition  the  inferior  cava  is  wanting  at  the  heart,  and  the  blood 
from  the  lower  part  of  the  body  is  transmitted  to  the  heart  by  the 
superior  cava.  When  this  deviation  exists,  the  hepatic  veins  form 
a separate  trunk,  and  open  into  the  right  auricle  in  the  situation  of 
the  inferior  cava. 

DEEP  MUSCLES  OF  THE  ABDOMEN. 

The  deep  muscles  in  the  interior  of  the  abdomen  are  the 
psoas,  iliacus,  and  quadratus  lumborum.  Some  fasciae  are 
to  be  seen  in  connection  with  the  muscles. 

The  psoas  magnus  reaches  from  the  lumbar  vertebrae  to  Psoas 
the  femur,  and  is  situate  partly  in  the  abdomen  and  partly  “tSion- 
in  the  thigh.  The  muscle  arises  from  the  front  of  the  trans-  origin, 
verse  processes  (parapophyses)  of  the  lumbar  vertebrae  ; from 
the  bodies  of  the  last  dorsal  and  all  the  lumbar  vertebrae  by 
five  processes — each  process  being  connected  with  the  inter- 
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vertebral  substance,  and  the  borders  of  the  two  contiguous 
vertebrae  : and  from  tendinous  bands  over  the  bloodvessels 
opposite  the  middle  of  the  vertebrae.  The  fibres  are  directed 
downwards,  and  give  rise  to  a roundish  muscle,  which 
gradually  diminishes  towards  Poupart’s  ligament.  Interiorly 
the  muscle  ends  in  a tendon  on  the  outer  aspect,  which 
receives  fibres  of  the  iliacus,  and  passes  beneath  Poupart’s 
ligament  to  be  inserted  into  the  small  trochanter  of  the 
femur. 

The  abdominal  part  of  the  muscle  has  the  following  con- 
nections : — In  front  are  the  internal  arch  of  the  diaphragm, 
the  kidney  with  its  vessels  and  duct,  the  spermatic  vessels 
and  the  genito- crural  nerve,  and,  near  Poupart’s  ligament, 
the  ending  of  the  external  iliac  artery.  Posteriorly  the 
muscle  is  in  contact  with  the  transverse  processes,  with 
part  of  the  quadratus  lumborum  and  with  the  innominate 
bone.  The  outer  border  touches  the  quadratus  and  iliacus ; 
and  branches  of  the  lumbar  plexus  issue  from  beneath  it. 
The  inner  border  is  partly  connected  to  the  vertebrse,  and  is 
partly  free  along  the  margin  of  the  pelvis  : — along  the 
attached  or  vertebral  part  of  this  border  lie  the  sympathetic 
nerve  and  some  lumbar  glands,  with  the  cava  on  the  right, 
and  the  aorta  on  the  left  side  ; along  the  free  or  pelvic  part 
are  the  external  iliac  artery  and  vein,  and  the  obturator  nerve 
below. 

The  psoas  parvus  is  a small  muscle  with  a long  and  flat 
tendon,  which  is  placed  on  the  front  of  the  large  psoas  ; but 
it  is  rarely  present.  Its  fibres  arise  from  the  bodies  of  the 
last  dorsal  and  first  lumbar  vertebrse,  and  from  the  inter- 
vening fibro- cartilage,  like  the  large  psoas.  Its  tendon 
becomes  broader  inferiorly,  and  is  inserted  into  the  ilio- 
pectineal  eminence  and  the  brim  of  the  pelvis.  The  tendon 
is  connected  with  the  fascia  covering  the  iliacus  muscle. 

The  iliacus  muscle  occupies  the  hollow  (iliac  fossa)  on 
the  inner  aspect  of  the  hip  bone,  and  is  blended  inferiorly 
with  the  psoas  muscle.  It  is  triangular  in  form,  and  has  a 
fleshy  origin  from  the  iliac  fossa  and  the  ilio-lumbar  liga- 
ment, from  the  base  of  the  sacrum,  and  from  the  capsule  of 
the  hip  joint  in  front.  The  fibres  pass  inwards  to  the  j 
tendon  of  the  psoas,  uniting  with  it  even  to  its  insertion 
into  the  femur,  and  some  reach  separately  that  bone. 

Above  Poupart’s  ligament  the  muscle  is  covered  by 
the  iliac  fascia  ; but  placed  over  the  right  iliacus  is  the  j 
caecum,  and  over  the  left  muscle  is  the  sigmoid  flexure,  j 
Beneaoth  it  are  the  innominate  bone  and  the  capsule  of  the 
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hip  joint  ; and  at  the  grooved  anterior  margin  of  the  bone  To  the  inner 
above  the  joint  is  a bursa.  The  inner  margin  is  in  contact  ps0as!  16 
with  the  psoas  and  the  anterior  crural  nerve. 

The  connections  of  the  united  psoas  and  iliacus  below 
Poupart’s  ligament  are  given  with  the  dissection  of  the 
thigh. 

The  quadratus  lumborum  is  a short  thick  muscle  Quadratus 
between  the  crest  of  the  hip  bone  and  the  last  rib.  About  lumborum‘ 
two  inches  wide  interiorly,  it  arises  from  the  ilio-vertebral  0rigm* 
ligament,  and  from  the  iliac  crest  of  the  hip  bone  for  the 
same  extent  as  that  band  but  behind  it.  The  fibres  ascend  to 
be  inserted  into  the  body  of  the  last  dorsal  vertebra,  and  the  Insertion, 
lower  border  of  the  last  rib  for  a variable  distance  : and  by 
distinct  fleshy  and  tendinous  slips  into  the  apices  of  the 
transverse  processes  of  the  four  upper  or  all  the  lumbar 
vertebrae.  This  muscle  is  encased  in  a sheath  derived  from  it  is  con- 
the  fascia  lumborum.  Crossing  the  surface  are  branches  gheath.m  a 
of  the  lumbar  plexus,  together  with  the  last  dorsal  nerve. 

Beneath  the  quadratus  is  the  mass  of  the  erector  spinse 
muscle. 

Occasionally  there  is  an  anterior  stratum  of  fibres  at  the  inner  or 
upper  part,  which  is  attached  internally  to  the  tips  of  the  p^®rior 
transverse  processes  of  the  three  middle  lumbar  vertebrae, 
and  externally  to  the  lower  border  of  the  last  rib. 

Fascia  of  the  quadratus.  — Covering  the  surface  of  the  Fascia  of  the 
quadratus  is  a thin  membrane,  which  is  derived  from  the  quadratus‘ 
hinder  aponeurosis  of  the  transversalis  abdominis  (fascia 
lumborum,  p.  420),  and  passes  in  front  of  the  quadratus  to 
be  fixed  to  the  roots  of  the  transverse  processes  ; below  to 
the  ilio-lumbar  ligament ; and  above  to  the  last  rib.  This 
fascia  forms  the  thickened  band  called  ligamentum  arcuatum 
externum. 

Fascia  of  the  iliacus  and  psoas. — A fascia  covers  the  two  iliac  fascia 
flexor  muscles  of  the  hip  joint,  and  extends  in  different 
directions  as  far  as  their  attachments.  Over  the  iliacus 
muscle  the  membrane  is  thickest ; and  a strong  accession  is  small  psoas; 
received  from  the  tendon  of  the  small  psoas.  Its  disposition  below  ^ ments 
at  Poupart’s  ligament,  and  the  part  that  it  takes  in  the  for- 
mation of  the  crural  sheath,  have  been  before  explained 
(p.  509).  Traced  inwards  over  the  psoas,  the  membrane  will 
be  found  to  be  inserted  into  the  hip  bone  near  the  brim  of  pelvis 
the  pelvis.  When  followed  upwards  it  will  be  seen  to 
become  thin,  and  to  be  fixed  on  the  one  side  to  the  lumbar 
vertebrae  and  the  ligamentum  arcuatum  internum,  but  to 
blend  on  the  other  with  the  fascia  on  the  quadratus.  At 
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its  attachment  to  the  vertebrae  it  has  the  same  digitate 
and  arched  condition  as  the  psoas.  The  fascia  should  be 
divided  over  the  psoas  on  the  left  side,  and  reflected  towards 
the  brim  of  the  pelvis. 

Dissection. — The  student  is  now  to  clean  the  lymphatic 
glands  that  lie  along  the  vertebrae,  and  to  trace  upwards 
some  lymphatic  vessels  to  the  thoracic  duct.  To  show  the 
origin  of  the  duct  the  diaphragm  is  to  be  divided  over  the 
aorta,  and  its  pillars  are  to  be  thrown  to  the  sides  ; then  a 
piece  may  be  cut  out  of  the  aorta  opposite  the  first  lumbar 
vertebra.  The  beginning  of  the  duct  (chyli  receptaculum) 
and  of  the  vena  azygos  may  be  well  seen  now  ; and  the  two 
may  be  followed  upwards  into  the  thorax. 

On  the  left  side  the  student  may  trace  the  splanchnic 
nerves  and  the  small  vena  azygos  through  the  pillar  of  the 
diaphragm,  and  show  the  trunk  of  the  sympathetic  nerve 
entering  the  abdomen  beneath  the  arch  over  the  psoas  muscle. 

Lymphatic  glands. — A chain  of  glands  is  placed  along  the 
side  of  the  external  iliac  artery,  and  along  the  front  and 
sides  of  the  lumbar  vertebrse  ; they  are  connected  by  short 
tubes,  which  increase  in  size  and  diminish  in  number  until 
at  the  upper  part  of  the  lumbar  vertebrse  only  three  or  four 
trunks  remain  to  form  the  thoracic  duct.  Into  these  glands 
the  lymphatics  of  the  lower  limb,  of  the  viscera  and  wall  of 
the  abdomen,  and  of  the  genital  organs  and  testicle  are 
received. 

Receptaculum  chyli. — The  thoracic  duct  begins  in  the 
abdomen,  by  the  union  of  three  or  four  large  lymphatic 
vessels.  Its  commencement  is  marked  by  a considerable 
dilatation,  which  is  named  receptaculum  chyli,  and  is  placed 
on  the  right  side  of  the  aorta,  about  opposite  the  second 
lumbar  vertebra.  The  duct  enters  the  thorax  by  passing 
through  the  diaphragm  with  the  aorta. 

Beginning  of  the  azygos  veins.  — The  right  vein  (vena  azygos 
major)  begins  opposite  the  first  or  second  lumbar  vertebra 
by  a small  branch,  which  is  continuous  with  a lumbar  vein, 
or  joins  the  vena  cava  or  the  renal  vein.  However  formed, 
the  vein  enters  the  thorax  with  the  thoracic  duct  and  the 
aorta,  to  the  right  of  which  it  lies  ; but  it  may  pierce  the 
crus  of  the  diaphragm  as  it  leaves  the  abdomen.  The  left  or 
small  azygos  vein  begins  on  the  left  side  of  the  spine,  joining 
one  of  the  lumbar  veins  or  the  renal  vein,  and  passes  through 
the  pillar  of  the  diaphragm,  or  through  the  aortic  opening. 

The  anatomy  of  these  veins  is  given  in  the  description  of 
the  thorax,  p.  396. 
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Section  YI. 

LUMBAR  SPINAL  NERVES  AND  THE  CORD  OF  THE 
SYMPATHETIC. 

The  spinal  nerves  of  the  loins  resemble  those  in  the  lower 
part  of  the  neck  in  being  united  in  a plexus,  and  supplying 
the  limb  and  the  contiguous  parts  of  the  trunk. 

Dissection. — The  lumbar  nerves  and  their  plexus  are  to  Dissection 
be  seen  on  the  left  side,  and  to  bring  them  into  view,  ^plexus" 
the  dissector  should  scrape  away  the  left  psoas.  For  on  left  side, 
the  most  part  the  fleshy  fibres  may  be  removed  freely  ; 
but  a small  branch  (accessory  of  the  obturator)  should 
be  first  looked  for  at  the  inner  border  of  the  muscle.  In 
the  substance  of  the  quadrat  us  lumborum  a communication 
may  be  sometimes  found  between  the  last  dorsal  and  the 
first  lumbar  nerve.  The  branches  of  the  sympathetic  that 
join  the  spinal  nerves  are  to  be  followed  along  the  lumbar 
arteries. 

On  the  right  side  the  psoas  may  be  left  untouched,  to  see  and  on 
the  nerves  issuing  from  it.  right* 

Spinal  Lumbar  Nerves. — The  anterior  primary  branches  Four  lumbar 

of  the  lumbar  nerves  enter  into  the  lumbar  plexus  with  the  fifrves  enfcer 

\ . . the  plexus, 

exception  of  the  last.  Five  m number,  they  increase  m size 

from  the  first  to  the  last,  and  are  joined  by  filaments  of 

the  sympathetic  near  the  intervertebral  foramina.  They  and  supply 

supply  branches  to  the  psoas  and  quadratus  lumborum muscles‘ 

muscles. 

The  fifth  or  lowest  receives  a communicating  branch  from  Fifth  to  the 
the  fourth  nerve,  and  descends  into  the  pelvis  to  the  sacral  named  iuni-S 
plexus.  After  the  two  are  joined,  the  name  lumbosacral  is  bo-sacral, 
applied  to  the  common  trunk. 

The  lumbar  plexus  (fig.  91)  is  formed  by  the  first  four  Plexus  how 
lumbar  nerves.  Contained  in  the  substance  of  the  psoas  foimed- 
near  the  posterior  part,  the  plexus  consists  of  communicating  Situation, 
loops  between  the  several  nerves,  and  increases  in  size  from 
above  downwards,  like  the  individual  nerves.  Superiorly  Connections 
it  is  united  sometimes  with  the  last  dorsal  nerve  ; and  in-  Wlth  nerves* 
feriorly  it  joins  the  sacral  plexus  through  the  large  lumbo- 
sacral cord. 

The  branches  of  the  plexus  supply  the  lower  part  of  the  Indies 
abdominal  wall,  the  fore  part  of  the  thigh,  and  the  inner  viz. : * 

side  of  the  leg  ; they  are  six  in  number,  viz.  : — 
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Fig.  91.* 


The  ilio-hypogastric  branch  (fig.  91,  !)  is  derived  from  the 
first  nerve,  and  appears  at  the  outer  border  of  the  psoas 
muscle,  near  the  upper  part  : it  and  the  following  branch 
are  cutaneous  nerves  of  the  buttock  and  lower  part  of  the 
trunk.  The  nerve  is  directed  over  the  quadratus  lumborum 
to  the  iliac  crest,  and  enters  the  wall  of  the  abdomen  by- 
penetrating  the  transversalis  abdominis.  Its  termination  in 

the  integuments  of 
the  buttock  and  ab- 
domen, by  means  of 
an  iliac  and  hypo- 
gastric branch,  has 
been  already  men- 
tioned (p.  479). 

The  ilio-inguinal 
branch  (2)  arises  with 
the  preceding  from 
the  first  nerve,  and 
issues  from  the  psoas 
nearly  at  the  same 
spot.  Of  smaller 
size  than  the  ilio-hy- 
pogastric, this  branch 
courses  outwards  over 
the  quadratus  and 
iliacus  muscles  to- 
wards the  front  of 
the  crest  of  the  hip 
bone,  where  it  pierces 
the  transversalis  ab- 
dominis. The  farther 
course  of  the  nerve 
in  the  abdominal 
wall,  and  its  distri- 
bution over  the  scro- 
tum and  the  groin, 
are  before  noticed 
(pp.  479,  493). 

The  size  of  this  nerve  depends  upon  that  of  the  ilio- 
hypogastric branch  ; and  the  nerve  may  be  absent  if  the 
latter  is  large. 


* The  lumbar  plexus  and  branches  (Schmidt). — a.  Twelfth  rib.  b. 
Quadratus  lumborum.  c.  Cut  abdominal  muscles,  d.  Front  of  the 
hip  bone.  e.  Adductor  brevis  muscle.  /.  Pectineus  cut  and  drawn 
aside,  g.  Adductor  longus  divided.  1.  Ilio-hypogastric  branch.  2. 


BRANCHES  OF  THE  LUMBAR  PLEXUS. 


509 


The  genito-crural  nerve  (7)  is  distributed,  as  the  name  ex-  Genito- 
presses,  to  the  genital  organs  and  the  limb.  It  arises  from  luia 
the  second  .lumbar  nerve,  and  from  the  connecting  loop 
between  the  first  two  ; it  pierces  the  fibres  of  the  psoas,  and  pierces 
descending  on  the  surface  of  the  muscle  divides  into  a pb0as’ 
genital  and  a crural  branch.  Sometimes  the  nerve  is  Pd  dlvldes 
divided  in  the  psoas,  and  the  branches  perforate  separately 
the  muscle. 

a.  The  genital  branch  descends  on  the  external  iliac  artery,  genital  and 
and  furnishes  offsets  around  it  ; it  passes  from  the  abdomen 

with  th6  spermatic  vessels,  and  is  distributed  in  the  cre- 
master muscle.  In  the  female  the  nerve  is  lost  in  the  round 
ligament. 

b.  The  crural  branch  issues  beneath  Poupart’s  ligament  ^ural^ 
to  supply  the  integument  of  the  thigh.  (See  Cutaneous 
Nerves  of  the  Thigh.) 

The  external  cutaneous  nerve  of  the  thigh  (3)  arises  from  Course  of 
the  second  nerve  of  the  plexus,  or  from  the  loop  between  it  cutaneous 
and  the  third,  and  appears  about  the  middle  of  the  outer  nerve 
border  of  the  psoas.  The  nerve  then  takes  an  oblique 
course  across  the  iliacus  to  the  interval  between  the  anterior  to  reach  the 
iliac  spinous  processes,  and  leaves  the  abdomen  beneath  thlgh‘ 
Poupart’s  ligament  to  be  distributed  on  the  outer  aspect  of 
the  limb. 

The  anterior  crural  nerve  (4)  is  the  largest  offset  of  the 
plexus,  and  supplies  branches  to  the  extensor  muscles  of  the  crural 
knee  joint,  and  the  front  of  the  thigh.  Taking  origin  from  nerTe* 
the  third  and  fourth  nerves,  and  receiving  a fasciculus  also 
from  the  second,  this  large  nerve  appears  towards  the 
lower  part  of  the  psoas,  and  lies  between  that  muscle  and 
the  iliacus.  It  passes  from  the  abdomen  beneath  PouparPs  men ; 
ligament ; but  before  its  final  branching  in  the  thigh,  the  its  branches 
nerve  furnishes  the  following  twigs  : — 

a.  Some  small  branches  are  given  to  the  iliacus  from  the  to  iliacus, 
outer  side  of  the  nerve. 

b.  A branch  to  the  femoral  artery , whose  place  of  origin  i^femora 
varies  much,  is  distributed  around  the  upper  part  of  that 
vessel. 

The  obturator  nerve  (6)  appertains  to  the  adductor  muscles  Obturator 
of  the  thigh.  Derived  from  the  third  and  fourth  nerves  in  abdomen1;110 

Ilio-inguinal  branch.  3.  External  cutaneous  branch.  4.  Anterior 
crural  nerve.  5.  Accessory  branch  to  the  obturator.  6.  Obturator 
nerve.  7.  Genito-crural  nerve — its  two  offsets  coming  separately  from 
the  plexus.'  8.  Lumbar  part  of  the  gangliated  cord  of  the  sympathetic 
nerve. 


600 


DISSECTION  OF  THE  ABDOMEN. 


ends  in  the 
thigh ; 


its  accessory- 
branch 


supplies  hip 
joint. 

Sympa- 
thetic cord 
in  the  abdo- 
men 


joins  that  in 
thorax ; 


has  four  or 
five  ganglia  ; 


their 

branches  to 
the  spinal 
nerves 


and  the 
supply  of 
the  viscera. 


Last  dorsal 
nerve. 


Course  in 
wall  of  the 
abdomen. 


the  plexus,  it  is  directed  beneath  the  psoas  to  the  inner  or 
pelvic  border ; escaped  from  beneath  the  muscle  the  nerve 
crosses  the  pelvic  cavity  below  the  external  iliac,  but  above 
the  obturator  vessels,  and  enters  the  thigh  through  the  aper- 
ture in  the  upper  part  of  the  thyroid  foramen.  Occasionally 
the  obturator  gives  origin  to  the  following  branch  : — 

The  accessory  obturator  nerve  (s)  arises  near  the  beginning 
of  the  trunk  of  the  obturator,  or  from  the  third  and  fourth 
nerves  of  the  plexus.  Its  course  is  along  the  inner  border 
of  the  psoas  beneath  the  investing  fascia,  and  over  the  sur- 
face of  the  hip  bone  to  the  thigh,  where  it  ends  by  joining 
the  obturator  nerve,  and  supplying  the  hip  joint. 

Gangliated  cord  of  the  sympathetic. — The  lumbar 
part  of  the  gangliated  cord  of  the  sympathetic  in  the  abdo- 
men is  placed  on  the  side  of  the  spinal  column  (fig.  91,  8), 
and  is  continuous  upwards  beneath  the  inner  arch  of  the  dia- 
phragm with  the  thoracic  part,  and  downwards  with  the 
pelvic  part  of  the  same  cord.  It  lies  along  the  inner  border 
of  the  psoas  muscle,  nearer  the  front  of  the  vertebrse  than 
the  like  part  in  the  thorax,  and  is  somewhat  concealed  on 
the  right  side  by  the  vena  cava.  The  cord  presents  four  or 
five  oblong  ganglia  opposite  the  bodies  of  the  vertebrae  ; and 
connecting  branches  to  the  spinal  nerves,  and  visceral  branches 
are  supplied  from  them. 

a.  Connecting  branches. — From  each  ganglion  two  small 
branches  are  directed  backwards,  along  the  centre  of  the 
body  of  the  vertebra,  with  the  lumbar  artery  ; these  unite 
with  a spinal  nerve  near  the  intervertebral  foramen,  or  they 
are  often  divided  between  two  spinal  nerves.  The  connect- 
ing branches  are  longest  in  the  lumbar  region  in  conse- 
quence of  the  cord  being  carried  forwards  by  the  psoas  muscle 
to  the  fore  part  of  the  vertebrae. 

b.  Branches  for  distribution. — Most  of  the  internal  branches 
throw  themselves  into  the  aortic  and  hypogastric  plexuses,  and 
so  reach  the  viscera  indirectly.  Some  filaments  enter  the 
vertebrae  and  their  connecting  ligaments. 

Last  dorsal  nerve. — The  anterior  primary  branch  of  the 
last  dorsal  nerve  resembles  the  other  intercostal  nerves  in  its 
distribution,  but  differs  from  them  in  not  being  contained 
in  an  intercostal  space.  Lying  below  the  last  rib,  the 
nerve  is  directed  outwards  across  the  upper  part  of  the  quad- 
ratus  lumborum,  and  beneath  the  fascia  covering  that  muscle. 
At  the  outer  border  of  the  quadratus  it  pierces  the  posterior 
aponeurosis  of  the  transversalis  abdominis  (fascia  lumborum), 
enters  the  wall  of  the  abdomen,  and  ends  in  an  abdominal 
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and  a cutaneous  branch  (p.  479).  Near  the  spine  it  fur- 
nishes a small  branch  to  the  quadratus  muscle  ; and  it  may 
communicate  by  means  of  this  with  the  first  lumbar  nerve. 

An  offset  from  the  first  lumbar  artery  accompanies  the 
nerve. 

The  lumbar  arteries  are  parietal  branches  of  the  aorta  Lumbar 
(p.  589),  and  are  furnished  to  the  spinal  canal  and  the  wall  fiveinnum- 
of  the  abdomen  : they  resemble  the  aortic  intercostals  in  ^eon  each 
their  course  and  distribution.  Commonly  four  in  number 
on  each  side,  these  arteries  arise  opposite  the  centre  of  the 
vertebrae,  and  the  vessels  of  opposite  sides  are  sometimes 
joined  in  a common  trunk  ; they  then  pass  backwards  along  Course 
the  fore  part  of  the  vertebrae,  beneath  the  pillar  of  the 
diaphragm  and  the  psoas,  to  reach  the  intervals  between  the  and  termi- 
transverse  processes,  where  each  ends  in  an  abdominal  and  a natlon  m 
dorsal  branch.  The  arteries  of  the  right  side  lie  beneath  the 
vena  cava. 

a.  The  dorsal  branch  continues  onwards  to  the  back  ahbrj^£b to 

between  the  transverse  processes,  and  supplies  an  offset  to  * 

the  spinal  canal.  The  distribution  of  the  artery  is  described 

with  the  vessels  of  the  back  and  spinal  cord  (pp.  432,  446). 

b.  The  abdominal  branches  are  directed  outwards  beneath  and^a  ^ ^ 
the  quadratus  lumborum,  the  first  being  the  largest,  and  the  wall  of 
enter  the  posterior  part  of  the  abdominal  wall,  where  they  ^gnabdo' 
anastomose  with  the  lower  intercostal,  the  circumflex  iliac, 

and  the  ilio-lumbar  arteries  : these  branches  supply  the 
psoas  and  quadratus  muscles.  The  branch  of  the  first,  and 
sometimes  of  the  last  artery,  is  superficial  to  the  quadratus  ; 
and  the  size  of  the  last  two  varies  with  that  of  the  ilio- 
lumbar offset  of  the  internal  iliac  artery. 

The  lumbar  veins  are  the  same  in  number,  and  have  The  veins  re- 
the  same  course  as  the  arteries.  Commencing  by  the  union  arteries^6 
of  a dorsal  and  an  abdominal  branch  at  the  root  of  the 
transverse  process,  the  trunk  of  the  vein  is  directed  forwards 
with  the  artery  to  the  vena  cava.  They  open  into  the  pos-  ami  open 
terior  part  of  the  cava,  either  singly,  or  conjointly  with  Cava; 
those  of  the  opposite  side.  On  the  left  side  the  veins  are  left  longest, 
longer  than  on  the  right,  and  pass  beneath  the  aorta. 

Around  the  transverse  processes,  and  beneath  the  psoas  ^J^^the 
muscle,  the  lumbar  veins  communicate  freely  wfith  one  transverse 
another,  with  the  ilio-lumbar,  and  sometimes  with  the  com-  Processes- 
mon  iliac,  so  as  to  form  a plexus  of  veins.  Issuing  from 
the  plexus  on  each  side  is  a venous  trunk,  the  ascending 
lumbar  vein , -which  joins  the  azygos  vein  of  the  correspond- 
ing half  of  the  body. 
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CAVITY  OF  THE  PELVIS. 


The  cavity  of  the  pelvis  is  but  a part  of  the  general  abdo- 
minal space  (p.  512),  and  is  situate  below  the  brim  or  inlet 
of  the  true  pelvis. 

Boundaries. — The  space  is  surrounded  by  the  firm  bony 
ring  of  the  pelvic  bones,  and  therefore  admits  of  little  altera- 
tion in  its  form  or  capacity.  Behind  it  is  bounded  by  the 
sacrum  and  the  coccyx  with  the  sacro-sciatic  ligaments.  And 
laterally  and  in  front,  by  the  innominate  bones  covered  by 
the  obturator  muscles.  Inferiorly,  or  towards  the  perinseum, 
the  cavity  is  limited  by  the  fascia  reflected  from  the  wall 
to  the  viscera,  and  by  the  levatores  ani  and  coccygei 
muscles  : only  in  this  last  direction,  where  the  bounding 
structures  are  moveable,  can  alterations  be  made  in  the 
capacity  of  the  space. 

Contents. — In  the  interior  are  contained  the  urinary 
bladder,  the  lower  end  of  the  large  intestine  or  the  rectum, 
and  some  of  the  generative  organs  according  to  the  sex. 
All  the  organs  have  vessels,  nerves,  and  lymphatics  dis- 
tributed to  them,  and  the  serous  membrane  is  reflected 
over  them. 


Section  I. 

FASCIA  OF  THE  PELVIS  AND  MUSCLES  OF  THE  OUTLET. 

On  the  wall  of  the  pelvis  is  a thin  fascia  (pelvic),  which 
extends  from  the  brim  to  the  outlet,  and  covers  the  obtu- 
rator muscle.  At  a certain  level  a visceral  portion  is  directed 
inwards  from  it  to  the  rectum  and  the  bladder  ; and  this  is 
named  recto-vesical  fascia  from  the  viscera  with  which  it  is 
connected. 

Dissection. — To  bring  into  view  the  parietal  part,  or  the 
pelvic  fascia,  the  external  iliac  vessels,  and  the  psoas  (if  this 
has  not  been  removed  in  the  dissection  of  the  lumbar  plexus), 
are  to  be  taken  away  on  the  left  side  of  the  body.  The 
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obturator  vessels  and  nerve  are  to  be  cut  away  on  the  same  in  the  pel- 
side  ; and  the  peritoneum  being  detached  from  the  wall  of  V1S’ 
the  pelvis,  the  fascia  will  be  seen  on  scraping  away  with 
the  handle  of  the  scalpel  a large  quantity  of  fat. 

But  the  membrane  is  now  apparent  only  in  its  upper  half,  and  the  pe- 
or  as  low  as  the  situation  of  the  piece  that  is  prolonged  linseum- 
inwards  to  the  viscera  ; — to  see  its  lower  half,  the  student 
must  raise  the  outlet  of  the  pelvis  and  look  to  the  fascia 
covering  the  outer  wall  of  the  ischio-rectal  fossa.  Should 
the  perinseum  be  undissected,  the  fat  must  be  taken  from 
the  hollow  referred  to.  If  the  scalpel  be  pushed  upwards 
in  the  fossa,  it  will  enter  the  pelvis  where  the  visceral  joins 
the  parietal  piece,  and  will  mark  the  position  of  the  levator 
ani  muscle  between  the  two. 

The  pelvic  fascia  is  a thin  membrane  in  close  contact  Fascmofthe 
with  the  obturator  muscle,  and  is  fixed  to  the  bone  around  pelvis, 
the  attachment  of  the  fleshy  fibres,  so  that  it  might  be  itsattach- 
called  the  special  fascia  (obturator)  of  that  muscle.  Above  ment  , 

11-  v / around  the 

it  reaches  the  brim  of  the  pelvis  for  a short  distance  at  obturator 

the  lateral  aspect  of  the  cavity  ; in  front  of  that  spot  it  does  muscle  > 

not  extend  so  high  as  the  brim,  but  following  the  muscle 

forms  an  arch  below  the  obturator  vessels  ; whilst  farther 

to  the  middle  line  it  is  fixed  along  an  oblique  line  near  the 

lower  part  of  the  symphysis  pubis.  Interiorly  the  fascia  is 

attached  to  the  margin  of  the  great  sacro-sciatic  ligament, 

and  to  the  side  of  the  pubic  arch  ; but  below  the  pubes  partly  closes 

it  is  continued  from  the  one  hip  bone  to  the  other,  so  as  pefvisTn  °f 

to  close  the  front  of  the  cavity  of  the  pelvis  for  a short  front ; 

distance. 

At  a certain  level,  viz. , that  of  a line  prolonged  from  gives  off 
the  lower  part  of  the  symphysis  pubis  to  the  ischial  spine,  pjece ’ 
the  fascia  sends  inwards  the  recto-vesical  piece  to  the  viscera 
of  the  pelvis.  The  origin  of  this  offset  is  indicated  by  a 
whitish  band,  which  marks  also  the  attachment  of  the  levator 
ani  muscle  beneath. 

The  outer  surface  of  the  pelvic  fascia  is  in  contact  with  Connections 
the  obturator  muscle.  The  inner  surface,  above  the  origin  °"  e asclti' 
of  the  recto- vesical  piece,  corresponds  with  the  cavity  of  the 
pelvis,  but  below  that  line,  with  the  ischio-rectal  fossa.  At 
the  posterior  border  of  the  obturator  muscle  a thin  mem- 
brane is  continued  backwards  to  the  front  of  the  sacrum, 
over  the  sacral  plexus  and  the  pyriformis  muscle,  but  beneath 
the  iliac  vessels,  by  branches  of  which  it  is  perforated. 

The  term  “ pelvic  ” is  not  always  applied,  as  in  the  pre-  Different 
vious  description,  to  the  fascia  in  its  whole  extent  from  terms  aP~ 
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the  brim  to  the  outlet  of  the  pelvis,  but  the  name  “ obtu- 
rator” is  given  to  the  half  of  it  below  the  recto- vesical 
piece.  Those  who  make  this  distinction  describe  the  pelvic 
fascia  as  dividing  into  obturator  and  recto-vesical  layers  at 
the  level  of  the  line  mentioned. 

The  recto-vesical  fascia  may  be  now  seen  in  part ; but  it 
will  be  better  displayed  after  the  hip  bone  has  been  taken 
away  for  the  purpose  of  giving  a side  view  of  the  pelvis. 

Dissection. — To  obtain  a side  view  of  the  pelvis  it  will 
be  necessary  to  detach  one  innominate  bone,  say  the  left. 
The  pelvic  fascia  is  first  to  be  separated  from  the  bone  and 
the  obturator  muscle,  but  without  destroying  before  and 
behind  the  attachments  of  the  white  band  of  the  fascia. 
The  innominate  bone  is  then  to  be  sawn  through  in  front 
rather  external  to  the  symphysis  ; and  the  lateral  articula- 
tion with  the  sacrum  is  likewise  to  be  sawn  through.  After 
the  innominate  bone  has  been  somewhat  separated  from  the 
rest  of  the  pelvis,  the  ischial  spine  with  the  pelvic  fascia 
attached  to  it  may  be  cut  off  with  a bone  forceps  ; and  the 
rest  of  the  bone  may  be  removed  by  cutting  through  the 
pyriformis  muscle,  the  vessels  and  nerves  passing  through 
the  sacro-sciatic  notch,  and  any  other  structure  that  may 
retain  it. 

A small  block  is  afterwards  to  be  placed  beneath  the 
pelvis.  The  bladder  is  to  be  moderately  distended  with  air. 
Some  tow  is  to  be  introduced  into  the  rectum,  also  into  the 
vagina  if  it  is  a female  pelvis  ; and  a small  piece  is  to  be 
placed  in  the  pouch  of  the  peritoneum  between  the  bladder 
and  the  rectum.  After  the  viscera  are  thus  made  prominent, 
the  recto -vesical  fascia  and  the  ischial  spine  should  be  raised 
with  hooks  whilst  the  levator  ani  and  coccygeus  muscles  are 
cleaned. 

Parts  closing  the  outlet  of  the  pelvis. — In  addition  to  the 
recto-vesical  fascia,  the  following  parts  fill  the  large  outlet  of 
the  dried  pelvis.  Beginning  behind,  the  student  will  meet 
first  with  the  pyriformis  passing  through  the  great  sacro- 
sciatic  notch,  with  the  gluteal  vessels  and  nerve  above  it. 
Next  comes  the  coccygeus  muscle,  with  the  small  sacro- 
sciatic  ligament  stretched  between  the  ischial  spine  and  the 
coccyx,  one  border  of  the  muscle  reaching  towards  the  pyri- 
formis, and  the  other  to  the  levator  ani ; and  between  the 
posterior  border  and  the  pyriformis  will  be  the  sacral  plexus 
of  nerves,  and  the  sciatic  and  pudic  vessels.  The  greater 
part  of  the  rest  of  the  space  is  closed  by  the  levator  ani, 
which  extends  forwards  from  the  coccygeus  to  the  posterior 
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part  of  the  symphysis  pubis  : it  meets  its  fellow  inferiorly ; and  by  pel- 
but,  in  front,  the  muscles  of  opposite  sides  are  separated  by  below  the 
the  urethra  and  the  prostate  gland,  and  the  interval  between  Pubes- 
them  is  closed  by  the  fascia  lining  the  pelvis. 

The  coccygeus  muscle  is  flat  and  triangular,  and  assists  Coccygeus  ; 
to  close  the  outlet  of  the  pelvis.  It  arises  by  a narrow  ongm 
process  from  the  upper  part  of  the  ischial  spine,  and  some 
fibres  are  attached  to  the  small  sacro-sciatic  ligament.  Widen- 
ing as  it  passes  inwards  the  muscle  is  inserted  into  the  side  and  inser- 
and  anterior  surface  of  the  coccyx,  and  into  the  side  of  the  tloru 
lower  piece  of  the  sacrum.  The  inner  surface  looks  to  the  connections 
pelvis,  and  is  in  contact  with  the  rectum  on  the  left  side  ; of  surfaces 
the  opposite  surface  rests  on  the  small  sacro-sciatic  ligament. 

The  hinder  border  is  contiguous  to  the  pyriformis  muscle,  and  borders, 
only  vessels  and  nerves  intervening  ; and  the  anterior  or 
lower  border  is  parallel  with  the  levator  ani  muscle. 

The  levator  ant  is  a thin  flat  muscle,  which  is  attached  Levator 
above  to  the  side  of  the  pelvis,  and  descends  below  into  the  am > 
outlet  of  the  cavity,  where  it  joins  its  fellow  and  supports  situation, 
the  viscera.  It  arises  anteriorly  by  fleshy  fibres  from  an  origin 
oblique  line  on  the  posterior  aspect  of  the  pubes,  and  pos- 
teriorly  from  the  inner  surface  of  the  ischial  spine  ; and  partly  from 
between  those  two  points  of  bone  the  muscle  takes  origin  membrane- 
from  the  under  part  of  the  recto-vesical  fascia,  along  the 
line  of  the  white  band  before  alluded  to  (p.  603).  All  the 
fibres  are  directed  downwards  to  the  middle  line  of  the  body, 
to  be  inserted  after  the  following  manner  : — The  anterior,  Insertion 
the  longest,  descend  by  the  side  of  the  prostate  and  join,  in  ^le^fneof" 
front  of  the  rectum,  with  the  muscle  of  the  opposite  side  in  the  perinse- 
the  central  point  of  the  perinseum  ; the  middle  fibres  blend  um' 
with  the  side  of  the  rectum  ; whilst  the  posterior  meet  the 
J opposite  muscle  behind  the  gut,  and  are  attached  in  part  to 
the  side  of  the  coccyx,  as  before  described  in  the  dissection 
of  the  perinseum  (p.  458). 

The  anterior  fibres  of  the  levator  are  in  contact  with  the  Borders  and 
fascia  that  closes  the  pelvic  cavity  below  the  pubes  ; and  the 
posterior  are  parallel  to  the  coccygeus  muscle.  The  upper  surfaces, 
surface  is  contiguous  to  the  recto-vesical  fascia  and  the 
viscera  of  the  pelvis  ; and  the  under  surface  looks  to  the 
perineeum  (ischio-rectal  fossa) . The  two  muscles,  by  their  Two  mus- 
union,  form  a fleshy  layer  or  diaphragm  across  the  outlet  of  fleshyXa-*1 
the  pelvis,  similar  to  that  which  separates  the  abdomen  pbragm. 
from  the  chest  : this  partition  is  convex  below  and  concave 
above,  and  gives  passage  to  the  rectum.  In  front  there  is 
an  interval  between  the  anterior  fibres,  which  allows  the 
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■urethra,  together  with  the  vagina  in  the  female,  to  pass  from 
the  pelvis. 

The  anterior  part  of  the  muscle  which  descends  by  the 
side  of  the  prostate,  and  unites  with  its  fellow  below  the 
membranous  part  of  the  urethra,  thus  supporting  that  canal 
as  in  a sling,  is  named  sometimes  levator  sen  compressor 
prostatce. 

Dissection. — The  recto-vesical  fascia  will  be  seen  by  de- 
taching the  fleshy  fibres  of  the  levator  ani  at  their  origin, 
and  the  coccygeus  muscle  from  the  ischial  spine,  and  throw- 
ing both  downwards.  Below  the  level  at  which  the  fascia 
reaches  the  side  of  the  prostate  gland  and  the  rectum,  it 
gives  sheaths  to  those  viscera  ; and  to  demonstrate  these 
sheaths  one  incision  is  to  be  made  along  the  prostate,  and 
another  along  the  lower  end  of  the  rectum,  below  the  attach- 
ment of  the  fascia. 

The  recto-vesical  fascia  is  derived  from  the  pelvic  fascia, 
and  supports  and  partly  invests  the  viscera  of  the  pelvis. 
Arising,  as  before  said,  on  a level  with  the  band-*  that  extends 
from  the  pubes  to  the  ischial  spine,  the  fascia  is  directed 
inwards  on  the  levator  ani,  and  has  the  following  disposition 
on  the  viscera  : — In  the  middle  line  in  front  it  is  continued 
from  the  back  of  the  pubes  to  the  upper  surface  of  the  pros- 
tate ; here  it  closes  the  pelvis  before  the  levatores  ani,  and 
forms  on  each  side  of  the  middle  line  a roundish  band,  the 
anterior  ligament  of  the  bladder.  More  to  the  side  the 
fascia  is  attached  to  the  lateral  part  of  the  prostate  and  bladder, 
giving  rise  to  the  lateral  vesical  ligament.  And  still  farther 
back  it  reaches  the  side  of  the  rectum. 

The  fascia  does  not  cease,  where  it  meets  the  viscera,  by 
becoming  blended  with  each,  but  is  continued  downwards 
around  the  prostate  and  the  rectum,  so  as  to  form  sheaths 
for  those  viscera  below  the  level  of  its  attachment  to  them. 
The  sheath  that  is  prolonged  on  the  gut  becomes  thin 
towards  the  anus  ; whilst  that  on  the  prostate  is  separated 
from  its  viscus  by  a plexus  of  veins  (prostatic),  and  an 
offset  is  directed  backwards  from  it  to  incase  the  vesiculse 
seminales. 

The  recto-vesical  fascia  forms  a partition,  like  that  of  the 
levatores  ani  muscles,  across  the  pelvis,  which  is  perforated 
by  the  prostate  and  the  rectum  ; but  in  the  case  of  the 
fascia  the  viscera  receive  sheaths  as  they  pass  through  it. 

In  the  female  the  fascia  has  much  the  same  arrangement 
as  in  the  male  ; but  the  vagina,  instead  of  the  prostate,  per- 
forates the  membrane,  and  receives  a tube  from  it. 
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The  true  ligaments  of  the  bladder  are  two  on  each  side,  Pieces  of 
anterior  and  lateral,  and  are  derived  from  the  recto-vesical 
fascia. 

The  anterior  reaches  from  the  posterior  part  of  the  pubes  form  the 
to  the  upper  surface  of  the  prostate,  and  the  neck  of  the  ligaments, 
bladder  ; it  is  a narrow  white  band,  and  encloses  some 
muscular  fibres  of  the  bladder.  Between  the  ligaments  of 
opposite  sides,  the  recto- vesical  fascia  dips  down  to  reach 
the  apex  of  the  prostate. 

The  lateral  ligament  is  a piece  of  the  same  fascia,  which  and  lateral 
is  fixed  to  the  lateral  part  of  the  prostate  gland,  at  the  ^Ldder. 
upper  border,  and  to  the  side  of  the  bladder  on  the  same 
level. 

There  are  other  ligaments  of  the  bladder  (false  ligaments), 
which  are  derived  from  the  peritoneum  investing  it,  and  bladder, 
will  be  described  in  the  following  section. 


Section  II. 

CONNECTIONS  OF  THE  VISCERA  IN  THE  MALE. 

Directions. — If  the  student  should  be  dissecting  a female 
pelvis,  he  will  find  the  description  of  it  at  page  615. 

Contents  and  position. — The  viscera  in  the  cavity  of  the  Contents  of 
male  pelvis  are  the  lower  end  of  the  large  intestine  (rectum);  th°Pelvis‘ 
the  bladder  with  its  excretory  tube — the  urethra  ; together 
with  some  generative  organs,  viz.  the  seminal  canals  and 
vesicles.  These  have  the  following  relative  situation  : — 

The  rectum  is  behind  all,  and  takes  a curved  course,  with  Outline  of 
the  convexity  backwards,  along  the  front  of  the  sacrum  and  p0S1~ 
the  coccyx.  The  bladder  is  placed  in  the  concavity  of  the 
rectum,  its  neck  being  surrounded  by  the  prostate  gland  ; 
and  the  urethra  curves  forwards  from  it  above  the  tube  of 
the  intestine.  Beneath  the  bladder — between  it  and  the 
rectum — are  the  little  seminal  sacs  with  the  vasa  deferentia. 

Some  of  these  organs  are  partly  surrounded  by  the  peri- 
toneum. 

Dissection.  — All  the  recto-vesical  fascia,  except  the  ante-  Take  away 
rior  ligament  of  the  bladder  (fig.  92,  6)  may  be  taken  from  gom^ve^ 
the  viscera.  The  obliterated  remnant  of  the  internal  iliac  sels. 
artery  (hypogastric)  should  be  next  followed  forwards  along 
the  bladder  from  the  back  of  the  pelvis  ; but  the  other 
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branches  of  the  same  artery  to  the  lower  limb  are  to  be  cut 
off.  When  the  fat  and  the  vessels  have  been  cleared  away, 
the  pouch  of  the  peritoneum,  in  which  wool  has  been  placed, 
will  be  brought  into  view,  with  the  ureter  passing  to  the 
bladder. 

The  several  The  prostate  may  be  now  cleaned,  and  the  vesiculae  semi- 
visceia  are  najeg  wbich  are  behind  it  should  be  defined.  The  part  of 
cleaned.  the  bladder  below  the  peritoneum  is  likewise  to  be  prepared ; 

and  at  the  same  time  the  vas  deferens,  which  lies  on  the 


Fig.  92.* 


lateral  aspect  of  the  viscus,  is  to  be  followed  down  to  its 
seminal  sac.  Lastly,  the  layer  of  fascia  is  to  be  removed 
from  the  part  of  the  rectum  below  the  peritoneum,  but  the 
branches  to  the  gut  from  the  inferior  mesenteric  artery  are 
to  be  preserved.  If  the  bladder  has  become  flaccid,  half  fill 
it  with  air,  in  order  that  its  connections  may  be  studied. 

* Side  view  of  the  male  pelvis  (altered  from  Quain’s  Arteries). — 
b.  Rectum,  a.  Bladder,  u.  Ureter;  and  t.  Anterior  ligament,  p- 
Prostate,  c.  Membranous  part  of  the  urethra,  e.  Bulb  of  the  urethra. 
d.  Crus  penis  cut.  v.  Vesicula  seminalis  (left),  i.  Vas  deferens  of  i 
the  same  side  (cut).  /.  Cowper’s  gland,  n.  Ischial  spine  of  the  left  j 
hip  bone  sawn  off  with  the  sacro-sciatic  ligament,  r.  Pelvic  part  of  j 
the  peritoneum.  r\  Recto-vesical  pouch. 
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The  peritoneum  does  not  envelop  the  viscera  of  the  pelvis  The  perito- 
so  completely  as  those  of  the  upper  part  of  the  abdomen.  neum 
After  partly  surrounding  the  upper  portion  of  the  rectum,  covers 
and  fixing  it  by  a process — meso-rectum , the  membrane  can  rectum*-16 
be  traced  to  the  back  of  the  bladder,  where  it  projects  for 
some  way  between  this  viscus  and  the  rectum,  forming  the 
recto-vesical  pouch.  On  each  side  of  the  rectum  the  serous 
membrane  is  arrested  by  the  internal  iliac  artery,  and  gives 
rise  to  a fold,  the  posterior  ligament  of  the  bladder.  Tracing  and  par  a y 
the  peritoneum  upwards  on  the  bladder,  the  student  will 
find  it  covering  all  the  posterior  surface  ; and  covering  the 
posterior  part  of  each  lateral  region  as  far  forwards  as  the 
position  of  the  obliterated  hypogastric  artery,  but  at  that 
vessel  it  is  reflected  from  the  sides  and  summit  of  the  bladder 
to  the  wall  of  the  pelvis  and  abdomen.  All  the  anterior  ^ntmid 
surface  of  the  bladder  is  therefore  uncovered  by  peritoneum ; lower  part 
and  when  the  bladder  is  distended  it  rises  above  the  pubes  uncovered' 
so  as  to  allow  of  its  being  punctured  in  front  without  injury 
to  the  serous  membrane. 

The  recto-vesical  pouch  (fig.  92,  r')  is  wide  behind,  where  Pouch  be- 
it  corresponds  with  the  interval  between  the  iliac  arteries,  rectum*116 
and  is  narrow  in  front  between  the  rectum  and  the  bladder,  and  bladder. 
Anteriorly  it  extends  as  far  as,  or  even  into  the  interval  Ext®nt  foT 

i -i  . 7 wards  and  • 

between  the  vesiculae  semmales  ; it  ends  usually  about  one  distance 

inch  and  a half  from  the  tip  of  the  coccyx,  but  sometimes  it 
reaches  the  prostate  gland.  The  distance  of  the  pouch  from 
the  anus  is  commonly  about  four  inches  ; but  it  will  vary 
with  the  state  of  the  bladder,  for  if  this  viscus  is  distended 
the  peritoneum  will  be  raised  with  it,  and  removed  farther 
from  the  end  of  the  intestine. 

False  ligaments  of  the  bladder. — Where  the  peritoneum  is  ^laels®sli(^1’ 
reflected  from  the  bladder  to  the  wall  of  the  cavity,  it  gives  the  bladder 
rise  to  the  false  ligaments  of  that  viscus.  These  are  five  in  Vlz 
number  : — two  posterior,  two  lateral,  and  one  superior. 

The  posterior  ligament  (one  on  each  side)  reaches  from  two  poste- 
the  back  of  the  pelvis  to  the  bladder,  and  contains  the  rior’ 
obliterated  hypogastric  artery,  the  ureter,  and  some  vessels 
and  nerves.  Between  these  is  the  hollow  of  the  recto- 
vesical pouch. 

The  lateral  ligament , also  one  on  a side,  is  a wide  piece  two  lateral, 
of  peritoneum,  which  is  reflected  from  the  side  of  the  bladder 
to  the  iliac  fossa  and  the  wall  of  the  pelvis.  Along  its  line 
of  attachment  to  the  bladder  is  the  obliterated  hypogastric 
artery. 

The  superior  ligament  is  reflected  from  the  upper  part  of 

R R 
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the  bladder,  along  the  remains  of  the  obliterated  hypogastric 
vessel  to  the  abdominal  wall. 

The  rectum,  or  the  lower  part  of  the  great  intestine,  extends 
from  the  articulation  between  the  sacrum  and  the  left  hip 
bone  to  the  anus,  and  is  kept  in  place  by  the  peritoneum  and 
the  recto-vesical  fascia.  The  intestine  is  about  eight  inches 
long,  and  has  a winding  course,  for  it  follows  the  curve  of 
the  sacrum  and  coccyx  : it  is  divided  into  three  parts — upper, 
middle,  and  lower. 

The  upper  part , longer  than  the  others,  extends  obliquely 
from  the  sacro-iliac  articulation  to  the  centre  of  the  third 
piece  of  the  sacrum.  It  is  surrounded  almost  entirely  by 
the  peritoneum  which  forms  the  meso-rectum  behind  it : it 
lies  against  the  sacrum,  and  on  the  pyriformis  muscle  and 
the  sacral  plexus  of  the  left  side.  In  contact  with  its  left 
side  are  the  branches  of  the  internal  iliac  artery,  and  the 
left  ureter.  In  some  bodies  this  part  of  the  intestine  is 
much  curved  to  the  right  side.* 

The  middle  piece  lies  beneath  the  bladder,  and  reaches  to 
the  tip  of  the  coccyx  : it  is  about  three  inches  in  length,  and 
is  covered  by  peritoneum  on  the  upper  aspect  for  about  one 
third  of  its  extent.  Resting  on  it  is  the  lower  or  triangular 
part  of  the  bladder,  with  the  vesiculos  seminales  and  vasa 
deferentia  ; and  behind  it  are  the  sacrum  and  coccyx.  On 
the  left  side  is  the  coccygeus  muscle. 

The  lower  part  is  about  an  inch  and  a half  in  length,  and 
is  curved  from  the  tip  of  the  coccyx  to  the  anus  : at  first  it  ; 
is  much  dilated,  but  at  the  anus  it  is  contracted.  This  end 
of  the  intestine  is  without  peritoneal  covering,  and  is  sup- 
ported by  the  lower  part  of  the  triangular  ligament  of  the 
urethra,  and  by  the  levatores  ani  muscles.  Above  the  ex-  j 
tremity  of  the  rectum  (in  this  position  of  the  body)  are  the 
prostate,  the  membranous  part  of  the  urethra,  and  the  bulb  ; 
of  the  corpus  spongiosum  urethree  ; but  as  the  gut  recedes 
gradually  from  the  urethra  there  is  an  angular  interval  left 
between  the  two.  The  levatores  ani  muscles  descend  on  its 
sides,  and  unite  beneath  it,  supporting  it  in  a sling  ; and  the 
sphincter  muscles  surround  the  aperture.  Sometimes  this  end  j 

[ 

* In  the  dissecting-room  of  the  College  in  one  Winter  (1854 — 1855) 

I saw  three  examples  of  the  rectum  being  placed  on  the  right  side  of  the  j 
sacrum.  In  two  bodies  the  lower  end  of  the  left  colon  crossed  the 
spine,  at  the  top  of  the  sacrum,  and  the  rectum  descended  through  the  : 
pelvis,  on  the  right  of  the  middle  line,  to  the  end  of  the  coccyx.  In 
the  third  it  crossed  the  spine  twice,  once  at  the  top  of  the  sacrum,  and  J 
again  about  the  middle  of  that  bone. 
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of  the  intestine  is  very  much  enlarged,  especially  in  women  Sometimes 
and  old  men  ; and  in  that  condition  it  rises  up  on  each  side,  1 e 
and  surrounds  in  the  male  the  prostate,  except  above. 

The  urinary  bladder  (vesica  urinaria)  is  situate  in  the  Bladder  ism 
pelvis  (fig.  92,  a),  and  is  the  receptacle  for  the  fluid  secreted  by  empty, whcn 
the  kidneys.  When  the  bladder  is  contracted  it  is  of  a 
triangular  form,  and  lies  within  the  pelvis  against  the  an- 
terior wall  of  the  cavity.  But  when  distended  it  becomes  of  J^ovewhein 
a conical  shape,  with  the  larger  part  directed  towards  the  full, 
rectum,  and  the  apex  to  the  abdominal  wall ; and  it  is 
slightly  curved  over  the  anterior  part  of  the  pelvis  as  it  pro- 
jects beyond  the  bone.  If  a line  through  its  centre  were  Axis‘ 
prolonged,  it  would  touch  the  abdominal  wall  somewhere 
(according  to  the  distension)  between  the  umbilicus  and  the 
pubes  in  the  one  direction,  and  the  end  of  the  coccyx  in  the 
other  direction.  The  organ  is  maintained  in  its  position  by 
the  recto-vesical  fascia  and  the  peritoneum,  which  form  its 
ligaments  (pp.  607,  609). 

For  the  purpose  of  studying  its  connections  the  bladder  Divisions, 
is  divided  into  the  following  parts  : — a summit  and  base, 
and  a body  and  neck. 

The  summit  or  apex  of  the  bladder  is  rounded,  and  from  Apex  has 
its  anterior  part  three  ligamentous  cords  are  prolonged  to  cords  on  lt# 
the  umbilicus ; the  central  one  of  these  is  the  remnant  of 
the  urachus  ; and  the  two  lateral  are  formed  by  the  oblite- 
rated hypogastric  arteries.  If  the  bladder  is  full  the  apex  is 
above,  but  otherwise  below  the  pubes.  All  the  surface 
behind  the  obliterated  vessels  is  covered  by  peritoneum. 

The  base  (fundus)  is  large,  and  rests  on  the  middle  piece  Base 
of  the  rectum.  In  the  state  of  emptiness  of  the  bladder  the 
base  is  scarcely  prominent ; but  in  distension  of  the  viscus,  jn 
this  part  extends  lower,  and  becomes  widened.  Connected 
with  the  under  part  of  the  bladder  are  the  vesiculse  semi-  Contact  with 
nales  and  the  vasa  deferentia  ; and  between  these  is  a lfc> 
triangular  space,  from  which  the  peritoneum  is  absent. 

Surfaces  of  the  body. — The  anterior  part  of  the  bladder  Surfaces ; 
is  in  contact  with  the  posterior  surface  of  the  symphysis  antenor 
pubis,  and  with  the  lower  part  of  the  abdominal  wall  if  it 
is  distended,  and  is  altogether  free  from  peritoneum  ; whilst 
the  posterior  surface  is  entirely  covered  by  the  serous  and  pos- 
membrane.  terior. 

Extending  along  the  upper  part  of  each  lateral  region  is  Lateral 
the  obliterated  hypogastric  vessel,  and  crossing  it  lower sm*acc’ 
down  is  the  vas  deferens  ; near  the  under  part  is  the 
entrance  of  the  ureter  into  the  bladder.  All  the  side  of 
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the  bladder  behind  the  hypogastric  vessel  is  covered  by 
peritoneum,  but  the  rest  is  uncovered. 

The  neck  (cervix)  is  the  narrow  anterior  part  of  the 
bladder  that  joins  the  urethra.  It  is  surrounded  by  the 
prostate  gland. 

The  position  of  the  bladder  in  the  pelvis  is  not  the  same 
in  adult  as  in  early  life.  For  in  the  child  this  viscus  rises 
above  the  brim  of  the  pelvis  into  the  hypogastric  region  of 
the  abdomen,  and  the  cervix  is  the  lowest  part.  But  in  the 
adult  the  bladder  is  contained  within  the  space  enclosed  by 
the  larger  pelvic  bones,  and  the  base  or  fundus  projects 
inferiorly. 

The  ureter  enters  the  posterior  ligament  of  the  bladder, 
after  crossing  the  common  or  the  external  iliac  artery,  and 
forms  an  arch  below  the  level  of  the  obliterated  hypogastric 
vessel ; it  reaches  forwards  to  enter  the  bladder  near  the 
lower  part,  and  somewhat  on  the  side,  at  the  distance  of 
about  two  inches  from  the  prostate  gland. 

The  prostate  gland  (fig.  92,  p)  surrounds  the  neck  of 
the  bladder.  It  is  placed  below  the  level  of  the  symphysis 
pubis,  as  well  as  posterior  to  it,  and  is  supported  by  the 
rectum.  Its  shape  is  conical  with  the  base  turned  back- 
wards, and  its  size  equals  nearly  that  of  a large  horse 
chesnut.  In  the  present  position  of  the  pelvis,  a line  from 
the  apex  through  the  middle  of  the  gland  would  be  directed 
obliquely  backwards,  though,  in  the  erect  state  of  the  body, 
it  would  have  an  opposite  direction. 

The  upper  surface  is  about  three  quarters  of  an  inch 
below  the  symphysis  pubis,  and  is  connected  to  it  by  the 
anterior  ligaments  of  the  bladder.  On  this  surface  are 
branches  of  the  dorsal  vein  of  the  penis. 

The  under  surface  has  the  greatest  extent,  and  is  con- 
tiguous to  the  rectum  ; this  is  the  part  that  is  felt  by  the 
finger  introduced  into  the  bowel  through  the  anus. 

The  apex  touches  the  fascia  of  the  pelvis  that  closes 
the  upper  part  of  the  subpubic  arch  ; and  the  base  sur- 
rounds the  vesiculse  seminales  with  the  vasa  deferentia, 
and  limits  anteriorly  with  them  the  triangular  space  at  the 
base  of  the  bladder. 

The  prostate  is  enveloped  by  a sheath  obtained  from  the 
recto-vesical  fascia  (p.  606),  and  a plexus  of  veins  (prostatic) 
surrounds  it.  Through  the  middle  of  the  gland  the  urethra 
takes  its  course  to  the  penis.  The  size  of  the  prostate  alters  j 
much  with  increasing  age,  and  in  old  people  it  may  acquire 
a considerable  magnitude. 
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The  VESICULiE  SEMIN  ALES  (fig.  92,  v)  are  two  small  saccu-  Seminal 
lated  bodies,  each  about  two  inches  long,  between  the  under  vesicles  i 
part  of  the  bladder  and  the  rectum.  Each  is  pyramidal  in  their  con_ 
form,  and  has  the  larger  end  turned  backwards  towards  the  sections, 
ureter,  whilst  the  smaller  is  surrounded  by  the  prostate. 

Along  the  inner  side  is  the  vas  deferens.  At  the  prostate 
gland  the  vesiculse  approach  one  another,  only  the  vasa 
deferentia  intervening  ; but  farther  backwards  they  diverge, 
and  enclose  with  the  pouch  of  the  peritoneum  a triangular 
space  at  the  under  aspect  of  the  bladder.  The  vesiculse  are 
contained  in  a membranous  sheath,  which  is  derived  from 
the  recto-vesical  fascia. 

The  vas  deferens  or  the  excretory  duct  of  the  testis  Vas 
(fig.  92,  i)  in  its  course  to  the  urethra  enters  the  abdomen  deferens> 
by  the  internal  abdominal  ring,  and  is  directed  inwards 
along  the  side  and  under  part  of  the  bladder  to  the  base  of  course ; 
the  prostate,  where  it  forms  the  common  ejaculatory  duct 
by  joining  with  the  duct  from  the  vesicula  seminalis.  The  unites  with 
position  of  this  tube  to  the  external  iliac  artery  has  been  vesicula!11 
noticed  ; on  the  bladder  it  may  be  seen  to  cross  the  oblite- 
rated hypogastric  artery,  and  to  pass  internal  to  the  ureter 
and  the  vesicula  of  the  same  side.  By  the  side  of  the  vesi- 
cula the  duct  is  much  enlarged,  and  is  sacculated. 

The  urethra  is  the  excretory  passage  for  the  urine  and  The 
semen  (fig.  92),  and  reaches  from  the  bladder  to  the  end  0f  urethra; 
the  penis.  Its  length  varies  from  eight  to  nine  inches  and  length ; 
a half,  and  it  presents  one  or  two  curves  according  to  the  curved 
state  of  the  penis.  At  first  the  canal  is  directed  forwards  the°conng  t0 
and  upwards  through  the  triangular  ligament  of  the  peri-  ^ion®?. 
nseum,  to  the  body  of  the  penis,  forming  a large  curve  with  6 pemS  ’ 
the  concavity  to  the  pubes.  Thence  to  its  termination  the 
urethra  is  applied  to  the  penis  ; and  whilst  this  body  remains 
pendent  it  forms  a second  bend  with  the  concavity  down- 
wards, but  if  the  penis  is  raised,  the  canal  makes  but  one 
curve  throughout.  The  canal  is  divided  into  three  parts,  its  division, 
prostatic,  membranous,  and  spongy. 

The  prostatic  part  (fig.  92,  p)  is  contained  in  the  prostate  Prostatic, 
gland,  and  receives  its  name  from  that  circumstance.  Its 
length  is  about  one  inch  and  a quarter  ; and  its  connections 
are  the  same  as  those  of  the  gland  (p.  612). 

The  membranous  part  (fig.  92,  c)  is  nearly  an  inch  long,  Membra- 
and  intervenes  between  the  apex  of  the  prostate  and  the 
front  of  the  perinseal  triangular  ligament.  It  is  somewhat 
curved  upwards,  but  as  the  bulb  of  the  next  portion  of  the 
urethral  tube  is  directed  backwards  below  it,  the  under  part 


614 


DISSECTION  OF  THE  PELYIS. 


Connections. 


Spongy. 


Dissection. 


Constitu- 
ents and 
situation  of 
the  penis. 


Corpora 
cavernosa 
form  body  of 
penis, 


but  each  is 
separate  be- 
hind. 


Form  and 
attachment 
of  penis. 


appears  to  measure  less  than  the  upper.  Surrounding  it 
are  the  muscular  fibres  of  the  constrictor  urethrae  ; and  close 
below  it  are  Cowper’s  glands  with  the  rectum.  This  division 
of  the  urethra  is  the  weakest ; but  it  is  supported  by  the 
triangular  ligament. 

The  spongy  part  is  so  named  from  its  being  surrounded 
by  a cellular  and  vascular  structure.  It  is  applied  to  and 
assists  to  form  the  body  of  the  penis,  and  terminates  ante- 
riorly in  the  orifice  named  meatus  urinarius  in  the  end  of  the 
glans.  It  is  the  longest  part  of  the  urethra,  and  measures 
about  six  inches.  At  its  commencement  this  division  of 
the  excretory  canal  is  surrounded  by  the  ejaculator  urinae 
muscle. 

Dissection . — All  the  tegumentary  covering  of  the  penis 
may  be  removed,  to  see  the  component  parts  of  that  body ; 
and  after  its  removal  the  spongy  part  of  the  urethra  will 
be  better  seen. 

The  penis  is  a cylindrical  body,  which  is  attached  to  the 
fore  part  of  the  pelvis,  and  hangs  in  front  of  the  scrotum. 
It  is  constructed  of  two  firm  fibrous  bodies  named  corpora 
cavernosa,  which  form  the  principal  part  of  the  organ  ; and 
below  these  is  a soft  spongy  substance  (corpus  spongiosum) 
which  surrounds  the  urethra,  and  forms  the  head  or  the 
glans  penis.  A tegumentary  investment  covers  the  whole, 
and  is  supplied  with  vessels  and  nerves  ; it  is  noticed  at 
p.  480. 

The  corpora  cavernosa  form  the  bulk  of  the  penis,  and 
are  two  dense,  fibrous,  almost  cylindrical  tubes,  which  are 
filled  with  a vascular  texture.  Each  is  fixed  posteriorly  to 
the  upper  part  of  the  pubic  arch  for  about  an  inch  by  a 
thick  pointed  process,  the  crus  penis  (fig.  92,  d)  ; and  after 
a distance  of  an  inch  and  a half  it  is  blended  with  its  fellow 
in  the  body  of  the  penis.  Near  its  junction  with  its  fellow 
there  is  a slight  swelling  on  the  crus — the  bulb  of  the  corpus 
cavernosum  (Kobelt). 

The  body  of  the  penis,  formed  by  the  union  of  the  corpora 
cavernosa,  is  grooved  above  and  below  along  the  middle  line, 
and  presents  anteriorly  a narrowed  but  truncated  extremity 
that  is  covered  by  the  glans  penis  ; along  its  under  surface 
the  urethra  is  conducted.  Besides  the  attachment  of  the 
corpora  cavernosa  by  the  crura,  the  body  of  the  penis  is  con- 
nected with  the  front  of  the  symphysis  pubis  by  the  suspen- 
sory ligament. 

The  corpus  spongiosum  urethrae  encloses  the  urethral  canal, 
and  forms  the  head  of  the  penis.  It  is  a vascular  and 
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erectile  texture,  like  the  corpora  cavernosa,  but  is  much  CorPlV3 
less  strong.  Commencing  posteriorly  by  a dilated  part — sP°nglosum 
the  bulb,  it  extends  forwards  around  the  urethra  to  the  surroundg 
extremity  of  the  penis,  where  it  swells  out  into  the  conical  urethra,  and 
glans  penis.  swells  into 

a.  The  bulb  (fig.  92,  e)  lies  in  front  of  the  triangular  liga-  the  bulb, 
ment  of  the  urethra,  and  opposite  the  point  of  junction  of 

the  crura  of  the  corpora  cavernosa.  It  is  directed  back- 
wards slightly  below  the  membranous  part  of  the  urethra, 
and  is  fixed  by  fibrous  tissue  to  the  front  of  the  triangular 
ligament.  The  accelerator  urinae  muscle  covers  it.  This  winch  te 
enlargement  presents  usually  a central  depression,  with  a 
bulging  on  each  side,  and  is  subdivided  into  two  lobes. 

b.  The  glans  penis  is  somewhat  conical  in  form,  and  covers  ^Mthe 
the  truncated  end  of  the  corpora  cavernosa.  Its  base  is  glans  penis, 
directed  backwards,  and  is  marked  by  a slightly  prominent 

border — the  corona  glandis  ; it  is  also  sloped  obliquely  along 
the  under  aspect,  from  the  apex  to  the  base.  In  the  apex 
is  a vertical  slit,  in  which  the  urethral  canal  terminates  ; 
and  below  that  aperture  is  an  excavation  which  contains  the 
fraenum  preputii. 


Section  III. 

CONNECTIONS  OF  THE  VISCERA  IN  THE  FEMALE. 

In  the  pelvis  of  the  female  are  contained  the  lower  end  of  Contents  of 
the  intestinal  tube,  and  the  bladder  and  the  urethra,  as  in  pelvis, 
the  male  ; but  there  are  in  addition  the  generative  organs, 
viz.,  the  uterus  with  its  accessories,  and  the  vagina. 

Fosition.  — The  rectum  is  posterior  to  the  rest  as  in  the  and  their 
male  pelvis,  and  forms  a like  curve.  In  the  concavity  of  Sltuatl0n- 
the  bent  intestine  lie  the  uterus  with  its  appendages,  and  the 
tube  of  the  vagina.  And  in  front  of  all  are  the  bladder  and 
the  urethral  canal.  In  this  sex  there  are  three  tubes  con- 
nected with  the  viscera,  and  all  are  directed  forwards,  one 
above  another,  to  the  surface, ' viz. , the  tube  of  the  urethra, 
that  of  the  vagina,  and  that  of  the  rectum. 

Directions. — The  description  in  Section  I.  (p.  602)  must  Use  descri- 
be used  for  instructions  respecting  the  removal  of  the  inno-  peivif male 
minate  bone,  and  for  the  anatomy  of  the  fasciae,  and  the 
muscles  of  the  outlet  of  the  pelvis. 
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After  the  student  has  learnt,  as  directed  above,  the  fasciee 
and  the  muscles,  which  are  nearly  alike  in  both  sexes,  he 
may  make  the  following  special  dissection  of  the  viscera  of 
the  female  pelvis. 

Dissection . — On  taking  away  the  recto-vesical  fascia  and 
of  the  female  much  fat,  the  several  viscera  will  come  into  view.  To  main- 
pelvis.  tain  position  of  the  uterus,  raise  it  up  with  a piece  of 
string  passed  through  the  upper  part.  The  reflections  of  the 
peritoneum  on  the  viscera  are  to  be  preserved  ; and  a piece 
of  cotton  wool  is  to  be  placed  between  the  rectum  and  the 
uterus. 

The  obliterated  part  of  the  internal  iliac  artery  is  to  be 
followed  forwards  to  the  bladder,  but  all  the  other  branches 
may  be  cut  away  on  this  the  left  side.  The  ureter  will  be 
found  passing  to  the  bladder  close  to  that  artery. 

Afterwards  the  urethra,  the  vagina,  and  the  rectum  are 
to  be  cleaned  and  partly  separated  from  one  another  at  the 
anterior  part  of  the  pelvis,  but  the  arteries  on  the  rectum 
are  to  be  preserved. 

The  'peritoneum  gives  a partial  covering  to  the  viscera,  as 
in  the  male  pelvis.  Investing  the  upper  part  of  the  rectum, 
and  forming  behind  it  the  meso-rectum,  the  membrane  is 
continued  for  a short  distance  on  the  front  of  the  intestine 
to  the  posterior  part  of  the  vagina,  and  the  back  of  the 
uterus.  It  covers  the  posterior,  and  the  greater  part  of  the 
anterior  surface  of  the  uterus,  and  can  be  traced  to  the 
bladder  without  again  touching  the  vagina.  On  each  side 
of  the  uterus  it  forms  a wide  fold  (broad  ligament),  which 
attaches  that  viscus  to  the  wall  of  the  abdomen  and  pelvis. 
As  the  peritoneum  is  followed  upwards  to  the  wall  of  the 
abdomen,  it  will  be  found  to  cover  the  posterior  surface  of 
the  bladder,  and  the  lateral  part  behind  the  position  of  the 
obliterated  hypogastric  artery.  In  the  female  the  pouch 
between  the  rectum  and  bladder  can  be  scarcely  said  to 
exist,  because  the  vagina  intervenes  between  the  two,  and 
arrests,  so  to  express  it,  the  passing  forwards  of  the  perito- 
neum. In  the  pelvis  the  serous  membrane  forms  the  fol- 
lowing ligaments  for  the  uterus  and  bladder. 

The  broad  ligament  of  the  uterus  passes  from  the  side  of 
the  uterus  to  the  wall  of  the  abdomen,  and  supports  that 
organ  in  the  cavity  of  the  pelvis.  By  its  position  across  the 
pelvis,  it  divides  the  cavity  into  an  anterior  and  a posterior 

part  : in  the  former  are  placed  the  bladder,  urethra,  and 

into  three€d  va&*na  ’ the  latter  the  upper  part  of  the  rectum,  and  the 

parts.  small  intestine  when  it  reaches  the  pelvis.  Each  ligament 
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shows  traces  of  a subdivision  into  three  pieces,  corresponding 
with  the  bodies  contained  between  its  two  layers.  Thus 
there  is  a posterior  piece  belonging  to  the  ovary  and  its  liga- 
ment ; an  anterior,  near  the  upper  part,  which  is  appro- 
priated to  the  round  ligament ; and  a middle  piece,  the 
highest  of  all,  surrounds  the  Fallopian  tube.  It  is  at  the 
free  extremity  of  the  Fallopian  tube  that  the  peritoneum  is 
continuous  with  a mucous  membrane. 

Anterior  and  posterior  ligaments  of  the  uterus. — As  the  Anterior 
peritoneum  is  reflected  from  the  rectum  to  the  uterus,  and  P°ste~ 
from  the  uterus  to  the  bladder,  it  forms  two  anterior  and  uterus, 
two  posterior  folds  or  ligaments,  one  on  each  side.  The 
anterior,  or  vesico-uterine  pair  is  smaller  than  the  posterior 
or  recto-uterine. 

The  false  ligaments  of  the  bladder  are  the  same  as  in  the 
male,  and  are  five  in  number,  viz. , two  posterior,  two  lateral,  bladder, 
and  a superior  : they  are  all  blended  in  one  large  piece  of 
peritoneum  that  reaches  from  the  bladder  to  the  side  and  the 
front  of  the  pelvis.  In  the  female  the  posterior  ligament, 
containing  the  ureter  and  the  vessels  of  the  bladder,  is  less 
marked  than  in  the  male,  because  the  uterus  intervenes  and 
pushes  aside  the  vessels. 

The  rectum  is  not  so  curved  in  the  female  as  in  the  male,  Connections 
and  is  generally  larger.  Descending  along  the  middle  of  the  tun^viz?," 
sacrum  and  coccyx  to  the  anus,  the  intestine  is  divided  into 
three  parts  : — 

The  first  part  extends  to  the  third  piece  of  the  sacrum,  of  upper, 
and  is  enveloped  by  the  peritoneum,  except  posteriorly  : its 
connections  are  similar  to  those  of  the  rectum  in  the  male. 

The  middle  part  reaches  to  the  tip  of  the  coccyx,  and  has  middle, 
the  vagina  above  and  in  contact  with  it.  The  peritoneum 
touches  the  front  for  a very  short  distance,  if  at  all. 

The  lower  part  curves  to  the  anus  away  from  the  vagina  and  lower 
so  as  to  leave  between  the  two  a space  which  corresponds,  on  part* 
the  surface  of  the  body,  with  the  part  of  the  perinseum 
between  the  anus  and  the  vulva.  The  levatores  ani  are  on 
the  sides,  and  unite  below  it,  and  the  sphincter  muscles 
surround  the  extremity. 

The  uterus  is  somewhat  conical  in  shape,  and  is  flattened  Uterus^ 
from  before  backwards.  Situate  in  the  pelvis  between  the  situation, 
bladder  and  the  rectum,  it  is  retained  in  place  by  the  broad 
! and  other  ligaments.  Its  wider  end  is  free  and  placed  up- 
wards, and  the  lower  end  communicates  with  the  vagina. 

Unless  enlarged,  it  lies  below  the  brim  of  the  pelvis.  This 
viscus  is  tilted  forwards,  so  that  its  position  is  oblique  in  the  pelvis. 
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cavity  of  the  pelvis  ; and  a line  through  the  centre  of  the 
organ  would  correspond  with  the  axis  of  the  inlet  of  the  pelvic 
cavity,  but  not  with  that  of  the  vagina. 

The  anterior  surface  is  covered  by  peritoneum,  except  in 
the  lower  fourth  where  it  is  in  contact  with  the  bladder. 
The  posterior  surface  is  invested  altogether  by  the  serous 
membrane. 

The  upper  end  (fundus  vel  basis  uteri)  is  the  largest  part 
of  the  organ,  and  is  in  contact  with  the  small  intestine. 
The  lower  end,  or  the  neck  (cervix  uteri)  is  received  into  the 
vagina. 

To  each  side  are  attached  the  broad  ligament  with  the 
Fallopian  tube,  the  round  ligament,  and  the  ovary. 

a.  The  Fallopian  tube  is  contained  in  the  upper  or  free 
border  of  the  ligament  ; one  end  is  connected  to  the  upper 
angle  of  the  uterus,  whilst  the  other  is  loose  in  the  cavity  of 
the  pelvis.  At  its  attachment  to  the  uterus  the  tube  is  of 
small  size,  but  at  the  opposite  extremity  it  is  dilated,  like 
the  end  of  a trumpet,  and  fringed,  forming  the  corpus  fim- 
briatum. 

b.  The  round  or  suspensory  ligament  is  a fibrous  cord, 
which  is  directed  outwards  through  the  internal  abdominal 
ring  and  the  inguinal  canal  to  the  groin.  This  cord  lies  over 
the  obliterated  hypogastric,  and  the  external  iliac  artery  ; 
and  it  is  surrounded  by  the  peritoneum,  which  accompanies 
it  a short  way  into  the  canal. 

c.  The  ovary  is  placed  nearly  horizontally,  and  bulges  at  , 
the  posterior  aspect  of  the  broad  ligament ; it  is  connected  to 
the  uterus  at  the  inner  end  by  a special  fibrous  band,  ligament 
of  the  ovary.  Its  form  is  oval,  and  its  margins  are  turned 
forwards  and  backwards.  Its  size  is  very  variable. 

The  Vagina  is  the  tube  by  which  the  uterus  communicates 
with  the  exterior  of  the  body.  It  is  somewhat  cylindrical  in 
shape,  though  flattened  on  the  front  and  back ; and  its  length 
is  about  five  inches.  The  vagina  is  slightly  curved  as  it 
follows  the  bend  of  the  rectum,  and  its  axis  therefore  cor- 
responds at  first  with  the  centre  of  the  outlet,  but  higher  up 
with  that  of  the  cavity  of  the  pelvis.  In  front  the  vagina  is 
in  contact  with  the  base  of  the  bladder,  and  the  urethra; 
and  beneath  or  below  it  is  the  rectum.  To  the  side  is  at- 
tached the  recto- vesical  fascia,  which  sends  a sheath  along  ; 
the  lower  half  of  the  tube.  The  upper  end  receives  the  neck  j 
of  the  uterus  by  an  aperture  in  the  anterior  or  upper  wall ; 
and  the  lower  end  is  the  narrowest  part  of  the  canal,  and  is  j 
surrounded  by  the  sphincter  vaginae  muscle.  In  children,  , 


VESSELS  AND  NERVES  OF  THE  PELVIS. 


619 


and  in  the  virgin  state  of  the  part,  the  external  aperture  is  Lower  end 
closed  by  the  hymen.  The  vagina  is  surrounded  by  a large  closed, 
plexus  of  veins. 

The  Bladder  is  placed  at  the  anterior  part  of  the  pelvis,  Bladder 
above  the  vagina  and  in  contact  with  the  back  of  the  pubes. 

Its  form,  position,  and  connections  so  closely  resemble  those 
of  the  bladder  in  the  male  body,  as  to  render  unnecessary  resembles 
any  repetition  (see  p.  611).  The  chief  differences  in  the  maie.°fthe 
bladder  of  the  two  sexes  are  the  following  : — • 

In  the  female  the  bladder  is  larger  than  in  the  male,  and  Biffercnces 
its  transverse  exceeds  its  vertical  measurement.  The  base  is  sexes, 
of  less  extent ; it  is  in  contact  with  the  vagina  and  the  lower 
part  of  the  uterus ; and  it  does  not  project  below  the  level  of 
the  urethra,  so  as  to  form  a pouch  as  in  the  male.  On  the 
side  of  the  viscus  there  is  not  any  vas  deferens  ; and  the 
prostate  does  not  project  around  the  neck. 

The  ureter  has  a longer  course  in  the  pelvis  of  the  female  Course  of 
than  in  that  of  the  male  before  it  reaches  the  bladder.  After 
crossing  the  internal  iliac  vessels,  it  passes  by  the  neck  of 
the  uterus  ere  it  arrives  at  its  destination. 

The  urethra  is  a small  narrow  tube  about  one  inch  and  a Urethra ; 
half  long,  which  curves  slightly  below  the  symphysis  pubis,  form1;  and 
the  concavity  being  upwards.  Its  situation  is  above  the 
vagina,  and  its  external  opening  is  placed  within  the  vulva. 

In  its  course  to  the  surface  it  is  imbedded  in  the  tissue  of  ^t£^artsS 
the  vaginal  wall,  and  perforates  the  triangular  ligament  of  around, 
the  perinyeum  ; but  it  is  surrounded  by  the  muscular  fibres 
of  the  constrictor  and  orbicularis  urethrae  (p.  4^4).  A plexus 
of  veins  surrounds  the  urethra  as  well  as  the  vagina. 


Section  XV. 

VESSELS  AND  NERVES  OF  THE  PELVIS. 

This  section  is  to  be  used  by  the  dissectors  of  both  the 
male  and  female  pelvis. 

In  the  pelvis  are  the  internal  iliac  vessels,  and  their  Vessels 
brandies  to  the  viscera  ; the  sacral  plexus  and  its  nerves  ; the  pelvis, 
and  the  sympathetic  nerve,  consisting  of  both  a gangliated 
cord  and  offsets  of  the  hypogastric  plexus. 

Directions. — The  internal  iliac  vessels  are  to  be  dissected 
on  the  right  side.  But  the  air  should  be  previously  let  out 
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of  the  bladder,  and  this  viscus  and  the  rectum,  together  with 
the  uterus  and  the  vagina  in  the  female,  should  be  drawn 
from  their  situation  in  the  centre  of  the  pelvis. 

Dissection.  — The  peritoneum  and  the  loose  tissue  and  fat 
are  to  be  removed  from  the  viscera  and  the  trunks  of  the 
vessels,  as  well  as  from  the  branches  of  the  artery  that  leave 
the  pelvis  or  supply  the  viscera  ; and  the  obliterated  cord  of 
the  hypogastric  artery  is  to  be  traced  on  the  bladder  to  the 
umbilicus. 

With  the  vessels  are  offsets  of  the  hypogastric  plexus  of 
nerves,  but  in  the  present  state  of  the  body  these  will  pro- 
bably not  be  seen  ; and  in  dissecting  the  vessels  to  the  bladder 
and  the  rectum,  branches  of  the  spinal  sacral  nerves  will 
come  into  view. 

The  veins  in  a general  dissection  may  be  removed  to  make 
clean  the  arteries. 

When  the  vessels  are  quite  prepared  the  bladder  may  be 
again  distended,  and  the  viscera  replaced. 

The  internal  iliac  artery  is  one  of  the  trunks  resulting 
from  the  division  of  the  common  iliac  vessel,  and  furnishes 
branches  to  the  viscera  and  the  wall  of  the  pelvis,  to  the 
generative  organs,  and  to  the  thigh. 

In  the  adult  the  vessel  is  a short  trunk,  of  large  capacity, 
which  measures  about  an  inch  and  a half  in  length.  Directed 
downwards  as  far  as  the  sacro-sciatic  notch,  the  artery  ter- 
minates in  two  large  branches,  from  which  the  several  offsets 
are  furnished.  From  the  extremity  a partly  obliterated 
vessel  (hypogastric)  extends  forwards  to  the  bladder.  In 
entering  the  pelvis  the  artery  lies  in  front  of  the  lumbo- 
sacral nerve  and  the  pyriformis  muscle,  and  is  contained  in 
the  fold  of  peritoneum  forming  the  posterior  ligament  of  the 
bladder.  It  is  accompanied  by  the  internal  iliac  vein,  which 
is  posterior  to  it,  and  somewhat  on  the  outer  part  on  the 
right  side. 

The  branches  of  the  artery  are  numerous,  and  arise  usually 
in  the  following  manner  : — From  the  posterior  division  of 
the  trunk  arise  the  ilio-lumbar,  lateral  sacral,  and  gluteal 
branches.  And  from  the  anterior  portion  come  the  vesical 
(upper  and  lower)  obturator,  sciatic,  and  pudic  ; and  in  the 
female,  the  uterine  and  vaginal  branches. 

Artery  in  the  foetus. — In  the  foetus  the  hypogastric  artery 
takes  the  place  of  the  internal  iliac,  and  leaves  the  abdomen 
by  the  umbilicus.  At  that  time  it  is  larger  than  the  external 
iliac  artery ; and,  entering  but  slightly  into  the  cavity  of  the 
pelvis,  it  is  directed  forwards  to  the  back  of  the  bladder, 
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and  then  upwards  along  the  side  of  that  viscns  to  the  apex. 

Beyond  the  bladder  the  vessel  ascends  along  the  posterior 
aspect  of  the  abdominal  wall  with  the  urachus,  converging 
to  its  fellow.  Finally  at  the  umbilicus  the  vessels  of  opposite 
sides  come  into  contact  with  the  umbilical  vein,  and,  passing 
from  the  abdomen  through  the  aperture  at  that  spot,  enter 
into  the  placental  cord,  and  receive  the  name  umbilical.  In 
the  foetus,  as  in  the  adult,  similar  branches  are  furnished  by 
the  artery,  though  their  relative  size  at  the  two  periods  is 
very  different. 

Change  to  adult  state.  — When  uterine  life  has  ceased  the  and  its 
hypogastric  artery  diminishes  in  consequence  of  the  arrest  of  tioninto 
the  current  of  blood  through  it,  and  finally  becomes  obli-  !^a\toft]ie 
terated  more  or  less  completely  as  far  back  as  an  inch  and  a 
half  of  its  commencement,  only  a cord  remaining  in  the 
position  of  the  former  vessel.  The  part  that  is  unobliterated 
becomes  the  internal  iliac  ; and  commonly  the  cord  remains 
pervious  by  means  of  a very  small  canal  as  far  as  the  upper 
part  of  the  bladder,  and  gives  origin  to  the  vesical  arteries. 

Peculiarities. — The  length  of  the  internal  iliac  artery  varies  from  Trunk 
half  an  inch  to  three  inches,  its  extreme  measurements;  but  in  two  varies  in 
thirds  of  a certain  number  of  bodies  (Quain)  it  ranged  from  an  inch  leng  ’ 
to  an  inch  and  a half.  The  increased  and  diminished  extent  of  the 
internal,  is  dependent  upon  the  shortening  and  lengthening  of  the 
common  iliac  artery. 

The  ending  of  the  vessel  may  be  at  any  spot  between  the  usual  and  in 
place  of  origin  and  termination.  ending-. 

The  branches  arising  from  the  posterior  portion  of  the  Branches  of 
internal  iliac,  are,  ilio-lumbar,  lateral  sacral,  and  gluteal.  rioVtrunk. 

1.  The  ilio-lumbar  branch  passes  outwards  beneath  the  ilio  lumbar 
psoas  muscle  and  the  obturator  nerve,  but  in  front  of  the  has  an 
lumbo-sacral  nerve,  and  divides  into  an  ascending  and  a 
transverse  branch  in  the  iliac  fossa. 

a.  The  ascending  or  lumbar  offset,  which  is  beneath  the  ascending 
psoas,  supplies  that  muscle  and  the  quadratus  lumborum, 

and  anastomoses  with  the  last  lumbar  artery  : it  sends  a 
small  spinal  branch  through  the  foramen  between  the  sacrum 
and  the  last  lumbar  vertebra. 

b.  The  transverse  or  iliac  part  divides  into  branches  that  a1!iJ^verse 
ramify  in  the  iliacus  muscle,  some  running  over  and  some 
beneath  it.  At  the  iliac  crest  these  branches  anastomose 

with  the  lumbar  and  circumflex  iliac  arteries  ; and  some 
twigs  from  the  deep  branches  communicate  with  the  obtu- 
rator artery,  and  enter  the  innominate  bone. 

2.  The  lateral  sacral  bramches  are  two  in  number,  superior  Lateral 
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and  inferior,  but  the  upper  is  the  largest.  They  correspond 
in  situation  with  the  lumbar  arteries,  and  form  a chain  of 
anastomoses  by  the  side  of  the  apertures  in  the  front  of  the 
sacrum.  These  branches  supply  the  pyriformis  and  coccygeus 
muscles,  and  anastomose  with  the  foregoing,  as  well  as  with 
the  middle  sacral  branch.  A small  spinal  branch  enters  the 
spinal  canal  through  each  aj)erture  in  the  sacrum. 

3.  The  gluteal  artery  is  a short  thick  trunk,  which  appears 
to  be  the  continuation  of  the  posterior  division  of  the  internal 
iliac.  Its  destination  is  to  the  gluteal  muscles  on  the  dorsum 
of  the  innominate  bone;  and  it  is  transmitted  from  the 
pelvis  above  the  border  of  the  pyriformis  muscle,  with  its 
accompanying  vein  and  the  superior  gluteal  nerve. 

In  the  pelvis  this  artery  gives  small  branches  to  the  con- 
tiguous muscles,  viz.,  the  iliacus,  pyriformis,  and  obturator, 
and  a nutritious  artery  to  the  hip  bone. 

The  branches  from  the  anterior  portion  of  the  internal 
iliac  artery  are  the  following  : — 

1.  The  vesical  arteries , superior  and  inferior,  are  dis- 
tributed to  the  upper  and  lower  parts  of  the  bladder. 

a.  The  upper  vesical , three  or  four  in  number,  arise  at 
intervals  from  the  partly  obliterated  hypogastric  trunk  ; the 
lowest  is  sometimes  called  middle  vesical  branch.  Offsets 
are  furnished  from  these  branches  to  all  the  body  and  the 
upper  part  of  the  bladder. 

b.  The  lower  vesical  artery  arises  from  the  front  of  the 
internal  iliac  in  common  with  a branch  to  the  rectum,  or 
with  one  to  the  vagina  in  the  female.  It  is  distributed  to 
the  base  of  the  bladder,  the  vesicuke  seminales,  and  the 
prostate.  A small  offset  from  this  artery,  or  from  the  upper 
vesical  set,  is  furnished  to  the  vas  deferens,  and  ascends 
on  it  as  far  as  the  inguinal  canal. 

2.  The  branch  to  the  rectum  (middle  hemorrhoidal)  is 
commonly  supplied  by  the  inferior  vesical,  as  before  said,  or 
by  the  pudic.  It  ramifies  on  the  anterior  and  lower  part  of 
the  rectum,  and  on  the  vagina  in  the  female,  and  anasto- 
moses with  the  superior  and  inferior  hemorrhoidal  arteries. 

3.  The  obturator  artery  is  distributed  outside  the  pelvis, 
and  merely  crosses  this  cavity  to  reach  the  aperture  of 
exit.  The  branch  springs  usually  from  the  anterior  trunk 
resulting  from  the  division  of  the  internal  iliac  artery,  and 
is  directed  forwards  below  the  brim  of  the  pelvis  to  the 
aperture  in  the  upper  part  of  the  thyroid  foramen.  Passing 
from  the  pelvis  by  that  opening  the  artery  ends  in  two 
branches,  which  join  on  the  membrane  closing  the  thyroid 
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foramen,  and  lie  beneath  the  muscle  in  that  situation.  In  Offsets  in 
the  pelvis  the  artery  has  its  companion  nerve  above,  and  pelvis  > 
vein  below  it ; and  it  gives  origin  to  the  following  small 
branches  : — 

a.  Iliac  branch. — Amongst  other  small  offsets,  the  obtu- iliac  branch, 
rator  furnishes  a twig  to  the  iliac  fossa  to  supply  the  bone 

and  the  iliacus  muscle ; this  anastomoses  with  the  ilio- 
lumbar artery. 

b.  The  pubic  branch , arising  as  the  artery  is  about  to  pnbic 
leave  the  pelvis,  ascends  on  the  posterior  aspect  of  the  pubes,  branch* 
and  communicates  with  the  corresponding  branch  of  the 
opposite  side,  as  well  as  with  an  offset  sent  downwards  from 

the  epigastric  artery.  There  may  be  more  than  one  branch 
to  the  pubes. 

Peculiarities. — The  obturator  artery  may  arise  at  the  front  of  the  Its  origin 
pelvis,  from  the  epigastric  instead  of  the  internal  iliac,  and  turn  ^-i^)r?l£c4 S * * * * *" 
down  almost  vertically  to  the  thyroid  aperture.  Or,  it  may  arise 
by  two  roots,  one  from  the  epigastric,  another  from  the  internal  £oth°m 
iliac,  the  roots  varying  in  size  in  different  instances.  The  position 
of  the  obturator  to  the  internal  crural  ring,  in  the  instances  of  its 
origin  from  the  epigastric,  has  been  before  alluded  to  (p.  511). 

In  some  bodies  the  obturator  may  be  found  to  take  origin  from  From  exter- 
the  external  iliac  artery.  11  al  iliac. 

An  account  of  the  frequency  with  which  these  different  pecu-  Frequency 
liarities  occur,  will  be  found  in  Mr.  Quain’s  work  on  the  “Anatomy  °f,?e  dlbe", 
of  the  Arteries.”  Suffice  it  to  say  here,  that  the  origin  from  the  r n origlu&* 
internal  iliac  is  the  most  frequent  ; that  from  the  epigastric  next  ; 
and  the  origin  from  the  two  sources,  or  from  the  external  iliac  artery, 
the  least  frequent. 

4.  The  sciatic  artery  is  the  next  largest  branch  to  the  Sciatic 
gluteal  ; it  is  distributed  to  the  buttock,  and  may  be  con-  aituiy 
sidered  the  offset  by  which  the  internal  iliac  artery  termi- 
nates. The  artery  is  continued  over  the  pyriformis  muscle  in  the  pel- 
and  the  sacral  plexus  to  the  lower  part  of  the  sacro-sciatic  V1S’ 
notch,  where  it  leaves  the  pelvis  between  the  pyriformis  and 

the  coecygeus.  External  to  the  pelvis  it  divides  into  branches  and  outside 
beneath  the  gluteus  maximus  muscle.  In  the  pelvis  it  sup-  xt‘ 
plies  the  pyriformis  and  coccygeus  muscles. 

5.  The  pudic  artery  supplies  the  perinaeum  and  the  genital  Pudic  artery 

organs,  and  has  nearly  the  same  connections  in  the  pelvis  as  ^he  pel' 
the  sciatic,  from  which  it  often  springs.  If  the  artery  comes 

as  a separate  trunk  from  the  internal  iliac,  it  accompanies 

the  sciatic,  though  external  to  it,  and  leaves  the  pelvis 

between  the  pyriformis  and  coccygeus.  At  the  back  of  the 

pelvis  it  winds  over  the  ischial  spine  of  the  hip  bone,  and 

enters  the  perinseum.  (See  p.  469.) 
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In  the  pelvic  part  of  its  course  the  artery  gives  some  unim- 
portant branches,  and  frequently  the  middle  hemorrhoidal 
branch  arises  from  it. 

Peculiarities. — The  pudic  artery  is  sometimes  smaller  than  usual, 
and  fails  to  supply  some  of  its  ordinary  perinseal  branches,  espe- 
cially the  terminal  for  the  penis.  In  those  cases  the  deficient 
branches  are  derived  from  an  artery,  accessory  pudic  (Quain),  which 
takes  origin  mostly  from  the  trunk  of  the  pudic  inside  the  pelvis, 
and  courses  forwards  on  the  side  of  the  bladder  and  the  upper  part 
of  the  prostate  gland,  to  leave  the  pelvis  below  the  pubic  arch.  It 
furnishes  branches  to  supply  the  place  of  those  that  are  wanting. 

The  branches  of  the  internal  iliac  artery  that  are  peculiar 
to  the  female  are  two,  the  uterine  and  vaginal. 

6.  The  uterine  artery  passes  inwards  between  the  layers 
of  the  broad  ligament  to  the  neck  of  the  uterus.  At  that 
part  the  vessel  changes  its  direction,  and  ascends  along  the 
side  of  the  uterus  to  the  fundus,  where  it  anastomoses  with 
the  ovarian  artery  (spermatic)  of  the  aorta.  -Numerous 
branches  enter  the  substance  of  the  uterus,  ramifying  in 
it,  and  anastomose  with  those  of  the  opposite  side.  This 
artery  and  its  branches  are  remarkable  for  their  tortuous 
condition. 

a.  At  the  neck  of  the  uterus  some  small  twigs  are  sup-  ! 
plied  to  the  vagina  and  the  bladder  and  the  special  vaginal 
artery  may  arise  from  it  at  that  spot. 

b.  Branches  in  the  broad  ligament. — One  branch  accom-  j 
panies  the  round  ligament  into  the  inguinal  canal,  and 
anastomoses  with  a branch  of  the  epigastric.  Another  ex- 
tends on  the  Fallopian  tube,  and  divides  into  long  branches 
that  reach  the  end.  And  a third  offset,  according  to  J.  Weber, 
is  distributed  to  the  ovary. 

7.  The  vaginal  artery  seldom  arises  separately  from  the 
internal  iliac  : combined  with  the  preceding,  or  with  the 
branch  to  the  rectum,  this  artery  extends  to  the  vagina,  and 
ramifies  in  its  wall  as  low  as  the  outer  orifice. 

Other  arteries  in  the  pelvis. — The  remaining  arteries  in 
the  pelvis,  which  are  not  derived  from  the  internal  iliac, 
are  the  ovarian,  superior  hsemorrhoidal,  and  middle  sacral. 

The  ovarian  artery  has  been  described  in  part  with  the 
branches  of  the  aorta,  and  has  been  traced  to  the  pelvis 
(p.  588).  After  passing  the  brim  of  the  pelvis  it  becomes 
tortuous,  and  enters  the  broad  ligament  to  be  distributed  to 
the  ovary : in  the  ligament  there  is  a free  anastomosis  between 
the  ovarian  and  uterine  arteries. 
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The  superior  liawiorrhoidal  artery  is  the  continuation  of  Superior 
the  trunk  of  the  inferior  mesenteric  behind  the  rectum,  and  dSm°rrh01~ 
divides  into  two  branches  near  the  middle  of  the  sacrum. 

From  the  point  of  the  division  of  the  trunk  these  branches 
are  continued  along  the  rectum,  one  on  each  side  ; and  finally 
end  in  about  six  branches,  which  pierce  the  muscular  layer 
of  the  gut  three  inches  from  the  end,  and  terminate  in 
anastomotic  loops  beneath  the  mucous  membrane,  and 
opposite  the  inner  sphincter  : they  anastomose  with  the 
other  vessels,  viz.,  the  middle  and  inferior  hsemorrhoidal 
arteries. 

The  middle  sacral  artery , a small  branch  from  the  bifur-  Middle 
cation  of  the  aorta,  descends  along  the  middle  line  of  the  ^ich 
body  over  the  last  lumbar  vertebra,  the  sacrum,  and  the 
coccyx,  and  terminates  at  the  lower  part  of  the  spinal  column 
by  anastomosing  with  the  lateral  sacral  arteries. 

In  its  course  the  artery  gives  small  branches  laterally,  has  lateral 
opposite  each  piece  of  the  sacrum,  to  anastomose  with  the 
lateral  sacral  arteries,  and  supply  the  nerves,  and  the  bones 
with  their  periosteum.  Sometimes  a small  branch  is  furnished 
by  it  to  the  lower  end  of  the  rectum,  which  takes  the  place 
of  the  middle  haemorrhoid al  artery. 

The  internal  iliac  vein  receives  the  blood  from  the  internal 
wall  of  the  pelvis  and  the  pelvic  viscera,  by  branches  cor-  position1  to 
responding  for  the  most  part  with  those  of  the  arteries.  The  its  avtery* 
vein  is  a short  and  thick  trunk,  which  is  situate  at  first  on 
the  inner  side  of  the  internal  iliac  artery ; but  as  it  ascends 
to  join  with  the  external  iliac  it  passes  behind,  and  on  the 
right  side  reaches  even  the  outer  aspect  of  its  companion 
artery. 

Branches. — Some  of  the  branches  forming  the  trunk  of  its  branches 
the  internal  iliac  vein,  viz. , the  gluteal,  obturator,  and  peculiar  are 
sciatic,  have  the  same  anatomy  as  the  arteries  ; but  the 
following  visceral  branches, — the  pudic  and  dorsal  of  the 
penis,  the  vesical  and  hsemorrhoidal,  the  uterine  and  vaginal, 
have  some  peculiarities. 

The  pudic  vein  receives  roots  corresponding  with  the  pudic  vein, 
branches  of  the  artery  in  the  perinseum,  but  not  those  cor- 
responding with  the  offsets  of  the  artery  on  the  dorsum  of 
the  penis.  Its  hsemorrhoidal  branch  commences  in  a large 
plexus  around  the  lower  end  of  the  rectum  beneath  the 
mucous  membrane  (plexus  hsemorrhoidalis),  with  which  the 
superior  hsemorrhoidal  vein  communicates. 

The  dorsal  vein  of  the  penis  receives  roots  from  the  corpora  dorsal  vein 
cavernosa  and  corpus  spongiosum  of  the  penis,  and  piercing  of  penis> 
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tlie  triangular  ligament  of  the  urethra,  divides  into  two,  a 
right  and  a left  branch,  which  enter  a plexus  around  the  mem- 
branous part  of  the  urethra  and  the  prostate. 

The  vesical  veins  commence  in  a plexus  about  the  lower 
part  of  the  bladder,  and  anastomose  with  the  prostatic  and 
haemorrhoidal  veins. 

The  uterine  veins  are  numerous,  and  form  a plexus  in  and 
by  the  side  of  the  uterus.  This  plexus  inosculates  above 
with  the  ovarian  plexus,  and  below  with  one  on  the  vagina. 

The  vaginal  veins  surround  the  vagina  with  a large  vascular 
plexus. 

Parietal  veins  of  the  pelvis. — The  other  veins  of  the  wall 
of  the  pelvis,  viz.,  the  ilio-lumbar,  lateral  sacral,  and  middle 
sacral,  open  into  the  common  iliac  vein. 

Dissection. — To  dissect  the  nerves  of  the  pelvis  on  the 
right  side  it  will  be  necessary  to  detach  the  urethra  from  the 
arch  of  the  pubes,  and  to  cut  through  on  the  right  side  the 
recto-vesical  fascia  and  the  levator  ani,  together  with  the 
visceral  arteries,  in  order  that  the  viscera  may  be  drawn  from 
the  side  of  the  pelvis.  If  the  bladder  is  distended  let  the 
air  escape  from  it. 

By  means  of  this  dissection  the  sacral  nerves  will  be  seen 
as  they  issue  from  the  sacral  foramina.  The  dissector  should 
follow  the  first  four  into  the  sacral  plexus,  as  well  as  some 
branches  from  the  fourth  to  the  viscera.  A branch  of 
nerve,  superior  gluteal,  is  to  be  shown  arising  from  the 
lumbo-sacral  cord,  as  this  passes  to  the  sacral  plexus.  The 
last  sacral  and  the  coccygeal  nerve  are  of  small  size,  and  will 
be  found  coming  through  the  coccygeus  muscle  close  to  the 
coccyx  ; these  are  to  be  dissected  with  care,  and  the  student 
will  find  them  best  by  tracing  the  connecting  filaments  which 
pass  from  one  to  another,  beginning  above  with  the  offset 
from  the  fourth  nerve. 

Opposite  the  lower  part  of  the  rectum,  bladder,  and 
vagina  is  a large  plexus  of  the  sympathetic,  the  pelvic 
plexus,  which  sends  offsets  to  the  viscera  along  the  arteries. 
This  plexus  is  generally  destroyed  in  this  stage  of  the  dis- 
section ; but  if  it  should  remain  the  student  may  trace  the 
offsets  from  it,  and  the  communicating  branches  with  the 
spinal  nerves. 

Spinal  sacral  nerves.- — The  anterior  primary  branches 
of  the  sacral  nerves  are  five  in  number,  and  decrease  suddenly 
in  size  from  above  downwards  ; for  whilst  the  first  two  are 
large  trunks,  the  last  two  are  small  and  slender.  Issuing 
by  the  apertures  in  the  front  of  the  sacrum  (the  fifth  nerve  j 
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excepted),  the  nerves  receive  short  filaments  of  communica- 
tion from  the  gangliated  cord  of  the  sympathetic.  The  first  are  peculiar 
three  nerves  and  part  of  the  fourth  enter  the  sacral  plexus,  are 
but  the  fifth  ends  on  the  back  of  the  coccyx. 

The  peculiarities  of  the  fourth  and  fifth  sacral,  and  the 
coccygeal  nerve,  will  be  noticed  before  the  plexus  formed  by 
the  other  nerves  is  described. 

The  fourth  nerve  divides  into  two  parts,  as  above  stated  : — fourth, 
one  communicates  with  the  sacral  plexus  ; the  other  dis- 
tributes the  following  branches  to  the  viscera  and  the  which  gives 
surrounding  muscles,  and  joins  the  fifth  nerve. 

a.  The  visceral  branches  supply  chiefly  the  bladder  and  the  viscera, 
vagina,  and  communicate  with  the  sympathetic  nerve  to  form 

the  pelvic  plexus.  Sometimes  these  branches  come  from  the 
third  sacral  nerve. 

b.  The  muscular  branches  are  three  in  number.  One  and  mus- 
rather  long  branch  enters  the  levator  ani  on  its  visceral  culai  offsets 
aspect  ; another  supplies  the  coccygeus  ; and  the  third 
reaches  the  perinaeum  by  piercing  the  coccygeus  muscle. 

(See  page  460). 

The  fifth  nerve  comes  forwards  from  the  lower  end  of  the  Fifth  is  be- 
spinal  canal  through  the  coccygeus  muscle.  As  soon  as  it  tures?nr" 
appears  in  the  pelvis  it  receives  the  communicating  branch  sacrum, 
from  the  fourth  nerve  ; it  is  then  directed  downwards  in 
front  of  the  coccygeus,  where  it  is  joined  by  the  coccygeal 
nerve,  and  perforates  that  muscle  near  the  tip  of  the  coccyx,  coccyx1 
to  end  on  the  posterior  surface  of  the  bone. 

The  coccygeal  nerve  (sixth  sacral),  after  leaving  the  lower  Coccygeal 
end  of  the  spinal  canal,  appears  through  the  coccygeus  neive‘ 
muscle,  and  joins  the  fifth  sacral  nerve  in  the  manner  above 
stated. 

Sacral  Plexus. — This  plexus  is  a large  flat  band,  in  Sacral 
which  are  united  the  lumbo-sacral  cord,  the  first  three  sacral  plexus ; 
nerves,  and  part  of  the  fourth  sacral  nerve.  It  is  situate  on  situation 
the  pyriformis  muscle,  and  beneath  the  sciatic  and  pudic 
branches  of  the  internal  iliac  artery.  From  the  spot  where  and  form, 
the  nerves  join,  the  plexus  becomes  gradually  smaller  towards 
the  lower  end  ; and,  leaving  the  pelvis  below  the  pyriformis, 
it  terminates  in  branches  for  the  lower  limb. 

Branches. — Most  of  the  branches  of  the  plexus  arise  out-  Branches  to 
side  the  pelvis,  and  are  distributed  to  the  back  of  the  lower  inside  the 
limb.  Only  two  internal  muscles  of  the  pelvis  (pyriformis  Pelvis; 
and  obturator  internus)  receive  nerves  from  the  sacral  plexus. 

The  nerve  of  the  obturator  internus  muscle  arises  from  the  one  to  obtu- 
part  of  the  plexus  formed  by  the  union  of  the  lumbo-sacral  rator’ 
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with  the  first  sacral  nerve  ; it  leaves  the  pelvis  with  the 
pudic  artery,  and  winds  over  the  ischial  spine  of  the  hip 
bone  and  through  the  small  sacro-sciatic  notch  to  enter  the 
muscle  on  the  perinseal  surface. 

The  nerves  of  the  pyriformis  are  commonly  two  in  number, 
and  arise  from  separate  parts  of  the  plexus  : they  enter  the 
muscle  at  its  visceral  aspect. 

The  pudic  nerve , like  the  artery  of  the  same  name,  sup- 
plies the  rectum,  the  perinseum,  and  the  genital  organs.  The 
nerve  arises  at  the  lower  part  of  the  plexus,  and  accom- 
panies its  artery  through  the  small  sacro-sciatic  notch  to  the 
perinseum.  (See  p.  470.) 

The  remaining  branches  of  the  plexus,  viz.,  the  small  and 
great  sciatic  nerves,  with  small  muscular  offsets  to  the 
gemelli  and  quadratus  femoris,  are  described  with  the  lower 
limb. — See  the  Dissection  of  the  Buttock. 

The  superior  gluteal  nerve  is  a branch  of  the  lumbo-sacral 
cord,  and  arises  opposite  the  upper  part  of  the  large  sacro- 
sciatic  notch.  It  passes  outwards  above  the  pyriformis 
muscle  to  the  back  of  the  pelvis,  where  it  ends  chiefly  in 
branches  for  the  two  smaller  gluteal  muscles. 

Dissection. — Besides  the  large  plexus  of  the  sympathetic 
by  the  side  of  the  bladder,  the  student  will  have  to  dissect 
the  part  of  the  gangliated  cord  that  lies  in  front  of 
the  sacrum  : its  several  ganglia  (three  or  four),  and  their 
branches  will  come  into  view  on  the  removal  of  the  areolar 
tissue. 

Sympathetic  Nerve. — In  the  pelvis  the  sympathetic 
nerve  consists  of  a gangliated  cord  on  each  side,  and  of  two 
lateral  plexuses  for  the  supply  of  the  viscera. 

The  Gangliated  Cord  lies  on  the  front  of  the  sacrum 
and  internal  to  the  series  of  apertures  in  that  bone.  It  is 
continuous  superiorly  with  the  lumbar  part  of  the  cord  by  a 
single  or  double  internodal  piece  ; whilst  interiorly  the  cords 
of  opposite  sides  converge,  and  are  united  in  front  of  the 
coccyx  by  means  of  a loop,  on  which  is  situate  a single  median 
ganglion  {gang,  impar).  Each  cord  is  marked  by  ganglia  at 
intervals,  the  number  varying  from  three  to  five.  From  the 
ganglia  branches  of  communication  pass  to  the  spinal  nerves, 
and  some  filaments  are  directed  inwards  in  front  of  the 
sacrum. 

to  the  spinal  The  connecting  branches  are  two  to  each  ganglion,  gray 
ner\es.  and  wpp-e^  anq  are  very  short  ; and  like  those  of  the  lumbar 
ganglia,  they  may  enter  two  sacral  nerves  instead  of  one. 
The  gray  connecting  cord  unites  the  ganglion  and  the  spinal 


two  to  pyri- 
formis. 


Pudic  nerve 


now  seen  at 
its  origin. 


Branches  to 
the  lower 
limb  after. 


Superior 

gluteal 

nerve 

ends  in 
gluteal 
muscles. 

Trace  out 
the  sympa- 
thetic. 


Sympa- 
thetic in 
the  pelvis. 

The  gan- 
gliated cord 


oins  that  of 
opposite 
side 

below  in  a 
ganglion. 

Offsets  of 
the  ganglia 


VISCERAL  OR  PELVIC  PLEXUSES. 


629 


nerve,  but  the  white  one  is  continued  over  the  ganglion  to 
the  plexuses  for  the  viscera.* 

The  internal  branches  are  smaller  than  those  of  the  other  to  the  hpyo- 
parts  of  the  cord,  and  communicate  in  front  of  the  sacrum,  pa®xusand 
and  around  the  middle  sacral  artery,  with  branches  from  the  the  viscera, 
opposite  side.  From  the  first,  or  first  two  ganglia,  some 
filaments  are  furnished  to  the  hypogastric  plexus  ; and  from 
the  terminal  connecting  branches  and  the  ganglion  impar,  in 
front  of  the  coccyx,  offsets  descend  over  that  bone. 

The  visceral  or  pelvic  plexuses  (lateral  inferior  hypo-  Plexuses  of 
gastric)  are  two  in  number,  right  and  left,  and  are  continuous  ^t^fQpa" 
with  the  lateral  prolongations  of  the  hypogastric  plexus 
(p.  531).  Each  is  situate  by  the  side  of  the  bladder  and  situation ; 
the  rectum,  or  by  the  side  of  the  vagina  in  the  female,  and  how  formed, 
is  united  with  offsets  from  the  third  and  fourth  sacral  nerves 
to  constitute  the  above-named  plexus.  Numerous  ganglia 
are  found  in  the  plexus,  especially  at  the  points  of  union  of 
the  spinal  and  sympathetic  nerves. 

Offsets. — From  each  plexus  offsets  are  furnished  to  the  Offsets  to 
viscera  of  the  pelvis,  and  to  the  genital  organs,  along  the  of  th^maie 
branches  of  the  internal  iliac  artery.  These  different  viz.,— 
secondary  plexuses  have  the  same  name  as  the  vessels  on 
which  they  are  placed  ; but  as  they  may  not  be  seen  in  the 
dissection,  a mere  enumeration  of  them  will  be  sufficient. 

The  inferior  hcemorrhoidal  plexus  is  an  offset  to  the  rectum  to  the 
from  the  back  of  the  plexus,  and  joins  the  sympathetic  oniectum> 
the  superior  haemorrhoidal  artery. 

The  vesical  plexus  contains  large  offsets,  with  many  white  to  the 
fibred  or  spinal  nerves,  and  passes  forwards  to  the  side  and  a 61  * 
lower  part  of  the  bladder.  It  gives  one  plexus  to  the  vesi- 
cula  seminalis,  and  another  to  the  vas  deferens. 

The  prostatic  plexus  leaves  the  lower  part  of  the  pelvic  to  the  pros- 
plexus  and  is  distributed  to  the  substance  of  the  prostate  ^d  th1^ 
gland.  At  the  front  of  the  prostate  an  offset  (cavernous)  Penis* 
is  continued  onwards  to  the  dorsum  of  the  penis,  to  supply 
the  cavernous  structure.  On  the  penis  the  cavernous  nerves 
join  the  pudic  nerve. 

In  the  female  there  are  the  following  additional  plexuses  Offsets  in 
for  the  supply  of  the  viscera  peculiar  to  that  sex  : — the  female  • 

Ovarian  plexus. — The  principal  nerves  to  the  ovary  are  to  the 
derived  from  the  renal  and  aortic  plexuses,  and  accompany  ovaiy  * 
the  artery  to  that  body  ; but  the  uterine  nerves  supply  also 
some  filaments  to  it. 

* See  a Paper  on  the  “Nerves  of  the  Uterus,”  by  Dr.  T.  S.  Beck,  in 
the  “Philosophical  Transactions”  for  1846. 
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Vaginal  plexus. — The  nerves  to  the  vagina  are  of  large  size, 
and  are  not  plexiform,  but  consist  in  greater  part  of  spinal 
nerve  fibres ; they  end  in  the  lower  part  of  the  tube. 

The  uterine  nerves  are  furnished  to  the  uterus  without 
direct  admixture  with  the  spinal  nerves.  The  nerves  ascend 
along  the  side  of  the  uterus,  and  are,  for  the  most  part, 
long  slender  filaments,  without  ganglia  or  communications 
as  far  as  their  termination  in  the  substance  of  the  viscus. 
The  Fallopian  tube  receives  its  branches  from  the  uterine 
nerves. 

Some  few  nerves  surrounding  the  arteries  of  the  uterus 
are  plexiform  and  ganglionic. — Beck. 

The  lymphatic  glands  of  the  pelvis  form  a chain  in  front 
of  the  sacrum,  and  along  the  internal  iliac  artery.  The 
efferent  ducts  of  these  bodies  join  the  lumbar  glands.  Into  1 
these  glands  the  deep  lymphatics  of  the  penis,  those  of  the  j 
genital  organs  in  the  female,  and  the  lymphatics  of  the 
viscera  and  wall  of  the  pelvis  are  collected. 


Section  Y. 

ANATOMY  OF  THE  YISCEEA  OF  THE  MALE  PELVIS. 

Directions. — The  bladder  and  the  parts  at  its  base,  viz., 
the  vesiculse  seminales  and  the  prostate  gland,  are  to  be 
taken  first  for  examination.* 

Dissection. — To  study  the  form  and  structure  of  the 
viscera,  it  will  be  necessary  to  remove  them  from  the  cavity 
of  the  pelvis.  For  this  purpose  the  student  should  carry 
the  scalpel  around  the  pelvic  outlet,  close  to  the  osseous  , 
boundary,  so  as  to  detach  the  crus  of  the  penis  from  the 
bone,  and  to  divide  the  parts  connected  with  the  end  of  the 
rectum. 

When  the  viscera  are  removed,  the  rectum  is  to  be  sepa-  [ 
rated  from  the  other  organs  ; but  the  bladder,  the  penis,  ,j  < 
and  the  urethra  are  to  remain  united.  After  the  bladder 
has  been  distended  with  air,  the  peritoneum  and  the  areolar 
tissue  are  to  be  dissected  from  the  muscular  fibres.  The 
prostate  gland  and  the  vesiculse  seminales  are  to  be  then 

* The  anatomy  of  the  viscera  of  the  female  pelvis  is  described  in 
Section  VI.  p.  646. 
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cleaned  ; and  the  duct  of  the  latter,  with  the  vas  deferens, 
is  to  be  followed  into  the  gland.  If  any  of  the  integument 
has  been  left  on  the  penis  and  the  urethra  it  is  to  be  taken 
away. 


THE  PROSTATE  GLAND  AND  SEMINAL  VESICLES. 

Prostate  Gland. — This  is  a firm  muscular  and  glandular  Prostate 
body  which  secretes  a special  fluid,  and  surrounds  the  neck  us^md 
of  the  bladder  and  the  beginning  of  the  urethra.  Its  con-  situation, 
nections  with  the  surrounding  parts  have  been  enumerated 

(p.  612). 

This  body  is  conical  in  form,  with  the  base  or  larger  end  Form, 
directed  backwards,  and  is  usually  likened  to  a chesnut, 
which  it  resembles  much.  Its  dimensions  in  different  direc-  dimensions, 
tions  are  the  following  : — Transversely  at  the  base  it  mea- 
sures about  an  inch  and  a half  ; from  apex  to  base  rather 
more  than  an  inch  ; and  in  depth  about  three  quarters  of  an 
inch  or  an  inch  : so  that  an  incision  directed  obliquely 
downwards  and  outwards  from  the  apex  to  the  base,  at  the 
lateral  part,  will  be  the  longest  that  can  be  practised  in  the 
half  of  this  body.  Its  weight  is  about  an  ounce,  but  in  this  and  weight, 
respect  it  varies  greatly. 

The  upper  surface  of  the  prostate  is  rounded,  but  a slight  Surfaces; 
groove  lies  along  the  middle.  The  under  surface,  which  is 
larger  and  flatter,  is  marked  by  a median  hollow  that  indi- 
cates the  division  into  lateral  lobes.  The  posterior  part,  or  and  base, 
the  base,  is  thick,  and  in  its  centre  is  an  excavation  which 
receives  the  common  ejaculatory  ducts. 

Three  lobes  are  described  in  the  prostate,  viz.,  a middle  Three  lobes; 
and  two  lateral,  though  there  is  no  fissure  in  the  firm  mass. 

The  lateral  parts  or  lobes  are  similar  on  both  sides,  and  are  two  lateral 
separated  only  by  the  hollow  on  the  under  surface  ; they 
form  the  chief  part  of  the  prostate,  and  are  prolonged  back, 
on  each  side,  beyond  the  notch  in  the  base.  The  middle  and  a 
lobe  will  be  brought  into  view  by  detaching  the  vesiculse  celltral* 
seminales  and  the  ejaculatory  ducts  from  the  bladder  ; it  is 
a small  piece  of  the  gland  between  the  neck  of  the  bladder 
and  the  ejaculatory  ducts,  which  extends  transversely 
between  the  lateral  lobes.  Oftentimes  this  middle  lobe  is 
enlarged  in  old  people,  and  projects  upwards  into  the  bladder, 
so  as  to  interfere  with  the  flow  of  the  urine  from  that  viscus, 
or  the  passage  of  a catheter  into  it. 

The  urethra  and  the  two  common  ejaculatory  ducts  are  Gland  con- 
contained  in  the  substance  of  the  prostate.  The  former  tubesthree 
is  transmitted  through  the  gland  from  base  to  apex  ; and 
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the  latter  perforate  it  obliquely  to  terminate  in  the  urethral 
canal. 

Structure. — On  a section  the  gland  appears  reddish  in 
colour,  is  very  firm  to  the  feel,  and  is  scarcely  lacerable. 
It  is  made  up  of  a mass  of  involuntary  muscular  and  some 
fibrous  tissue  with  interspersed  glandular  structure ; and  the 
whole  is  enveloped  by  a fibrous  coat. 

Fibrous  covering. — This  forms  a thin  investment  for  the 
gland,  and  sends  offsets  into  the  interior.  It  is  quite  dis- 
tinct from  the  dense  capsule  derived  from  the  pelvic  fascia, 
and  is  separated  from  that  sheath  by  a plexus  of  veins. 

Muscular  tissue. — The  firm  part  of  the  gland  consists  of 
involuntary  muscular  fibres,  intermixed  with  elastic  and 
fibrous  tissues.  The  muscular  fibres  are  arranged  circularly 
around  the  tube  of  the  urethra  : they  are  continuous  behind 
with  the  annular  fibres  of  the  bladder,  and  in  front  with  a 
layer  of  circular  fibres  around  the  membranous  part  of  the 
urethra.  At  the  lower  and  outer  parts  of  the  gland  the 
texture  is  looser  and  more  spongy,  especially  where  the 
glands  are  situate  and  where  the  larger  vessels  enter.  * This 
arrangement  will  be  better  seen  afterwards  when  the  urethra 
has  been  opened. 

Glandular  structure. — This  element,  forming  but  about 
one  third  of  the  whole  gland,  is  in  greatest  abundance  towards 
the  circumference  and  in  the  part  called  middle  lobe.  The 
ducts  are  branched  as  in  other  glands  ; and  when  they  are 
traced  into  the  interior  from  the  urethra,  the  final  radicles 
will  be  found  to  be  surrounded  by  small  sessile  vesicles, 
which  open  into  them.  On  the  exterior  of  the  vesicles  and 
the  ducts  the  bloodvessels  ramify  ; and  lining  the  interior 
of  the  tubes  is  an  epithelium  of  the  columnar  kind,  which 
becomes  laminar  in  the  vesicles.  The  ducts  of  the  glands 
are  not  collected  into  one  excretory  tube,  but  vary  in  number 
from  twelve  to  twenty,  and  open  into  the  prostatic  part  of 
the  urethra  (p.  639). 

Bloodvessels. — The  arteries  are  unimportant,  and  are 
furnished  by  the  vesical  and  hemorrhoidal  (p.  622).  The 
veins  are  joined  in  a plexus  around  the  gland,  which  com- 
municates in  front  with  the  dorsal  vein  of  the  penis,  and 
behind  with  a plexus  of  veins  at  the  base  of  the  bladder. 
In  old  men  this  vascular  communication  gives  rise  to  con- 
siderable hemorrhage  in  the  operation  of  lithotomy. 


* See  a Paper  by  the  Author  in  vol.  xxxix.  of  the  Med.  Chir.  Trans- 
actions. (1856.) 
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Yesiculje  Semin  ales. — These  vesicles  are  two  membra-  Semmai 
nous  sacs  which  serve  as  reservoirs  for  the  secreted  semen. 

They  are  placed  on  the  under  part  of  the  bladder  behind  definition, 
the  prostate  (fig.  93,  s),  and  diverge  from  one  another  so  as  Situation, 
to  limit  laterally  a triangular  surface  at  this  aspect  of  the 


viscus  : their  form  and  connections  have  been  already 
described  (p.  6 1 3).  Though  sacculated  behind,  the  vesicula  Sacculated, 
becomes  straight  and  somewhat  narrowed  in  front  ; and  at 
the  base  of  the  prostate  it  blends  with  the  vas  deferens  to 
form  the  common  ejaculatory  duct. 

The  vesicula  semin alis  consists,  like  the  epididymis,  of  a Formed  of  a 
tube  bent  into  a zigzag  form,  so  as  to  produce  lateral  sacs  or  C0lled  tube* 
pouches,  which  are  bound  together  by  fibrous  tissue  ; this 
cellular  structure  will  be  shown  by  means  of  a cut  into  it. 

When  the  bends  of  the  vesicle  are  undone,  its  formative  Length  and 
tube,  which  is  about  the  size  of  a quill,  measures  from  four  slze‘ 

* Wew  of  the  under  part  of  the  bladder  with  the  vesiculse  seminales 
and  vasa  deferentia  (Haller).  6.  Bladder,  u.  Ureter,  p.  Prostate. 

\ vas  deferens,  s.  Vesicula  semin  alis  : the  same  on  the  right 
side  is  unravelled,  e.  Left  ejaculatory  duct  formed  by  the  union  of 
the  vesicula  seminalis  with  the  vas  deferens. 
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to  six  inches,  and  ends  posteriorly  in  a closed  extremity : 
connected  with  the  tube,  at  intervals,  are  some  lateral  csecal 
appendages  (fig.  93). 

End  of  vas  deferens  (fig.  93,  i). — Opposite  the  vesicnla 
the  vas  deferens  is  increased  in  capacity,  and  is  rather  saccu- 
lated like  the  contiguous  vesicle ; but  before  it  joins  the  tube 
of  that  body  to  form  the  common  ejaculatory  duct,  it  di- 
minishes in  size,  and  becomes  straight. 

Structure. — The  seminal  vesicle  has  the  same  number  of 
coats,  and  the  same  kind  of  strata  as  the  vas  deferens  (p.  582). 
Within  the  casing  of  the  recto-vesical  fascia,  the  vesiculse 
and  vasa  defer entia  are  covered  by  a muscular  layer  of 
transverse  and  longitudinal  involuntary  fibres.  The  trans- 
verse are  the  more  superficial  (the  base  of  the  bladder  being 
upwards),  are  strongest  near  the  prostate,  and  act  most  on 
the  vasa  deferentia.  The  longitudinal  fibres,  placed  chiefly 
on  the  sides  of  the  vesiculre,  are  continued  forwards  with 
the  common  seminal  ducts  to  the  urethra.  The  mucous 
membrane  is  thrown  into  ridges  by  the  bending  of  the  tube, 
and  presents  an  areolar  or  honeycomb  appearance  : it  is 
covered  by  a laminar  epithelium.  In  the  sacculated  part  of 
the  vas  deferens  the  mucous  lining  resembles  that  in  the 
vesicula  in  a slight  degree. 

Common  seminal  ducts  (e). — These  tubes  (right  and  left) 
are  formed  by  the  junction  of  the  narrowed  front  of  the 
vesicula  seminalis  with  the  vas  deferens  of  the  same  side, 
and  convey  the  semen  to  the  urethra.  They  begin  opposite 
the  base  of  the  prostate,  and  are  directed  upwards  and 
forwards  through  an  aperture  in  the  circular  prostatic  fibres, 
and  along  the  sides  of  a hollow  (vesicula  prostatica),  to  open 
into  the  urethral  tube.  Their  length  is  rather  less  than  an 
inch,  and  their  course  is  convergent  to  their  termination, 
where  they  are  close  together  in  the  floor  of  the  urethra 
(p.  639). 

Structure. — The  wall  of  the  common  duct  is  thinner  than 
that  of  the  vas  deferens,  but  it  possesses  similar  coats.  It 
is  surrounded  by  longitudinal  involuntary  muscular  fibres, 
which  blend  with  the  submucous  stratum  of  the  urethra. 

THE  BLADDER. 

After  the  bladder  has  been  separated  from  the  surrounding 
parts,  its  form,  and  the  extent  of  its  different  regions  can  be 
more  conveniently  observed. 

Whilst  the  bladder  is  in  the  body,  it  is  conical  in  shape, 


Form. 
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and  rather  flattened  from  before  backwards.  But  out  of  the 
body  it  is  more  circular  than  when  in  its  natural  position, 
and  it  loses  that  arched  form  by  which  it  adapts  itself  in 
distension  to  the  curve  of  the  pelvis.  If  this  viscus  is  Dimen- 
moderately  dilated,  it  measures  about  five  inches  in  length,  *slons' 
and  about  three  inches  across. — Huschke.  Its  capacity  is 
greatly  influenced  by  the  age  and  sex,  and  by  the  habits  of 
the  person.  Ordinarily  the  bladder  holds  about  a pint,  and 
as  a general  rule  it  is  larger  in  the  female  than  in  the  male. 

Structure. — A muscular  and  a mucous  coat,  with  an  Coats  of  the 
intervening  fibrous  layer, 
exist  in  the  wall  of  the 
bladder : at  certain  parts 
the  peritoneum  may  be 
also  enumerated  as  a con- 
stituent of  the  wall.  The 
vessels  and  nerves  are 
large. 

The  imperfect  cover- 
ing of  peritoneum  has 
been  described  (p.  609), 
and  has  been  removed. 

The  muscular  coat  is 
formed  of  thin  strata 
of  unstriated  muscular 
fibres,  viz.,  an  external 
or  longitudinal,  a middle 
or  circular,  and  an  in- 
ternal or  submucous. 

The  longitudinal  fibres 
(fig.  94,  J)  form  a con- 
tinuous covering,  with 
the  usual  plexiform  dis- 
position of  the  muscular 
bundles,  and  extend 
from  the  apex  to  the 
base.  Above,  some  are 
connected  with  the  ura- 
chus, and  others  are  in- 
serted into  the  perito- 
neum. Below,  the  pos- 
terior and  lateral  fibres  enter  the  prostate  becoming  circular ; 
whilst  the  anterior  are  attached  to  the  fascia  covering  the 

* Muscular  fibres  of  the  bladder,  prostate,  and  urethra.  1.  External 
or  longitudinal  fibres  of  the  bladder.  2.  Circular  fibres  of  the  middle 
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prostate,  with  the  exception  of  a fasciculus  on  each  side, 
which  is  united  to  the  hack  of  the  pubes  through  the  ante- 
rior true  ligament  of  the  bladder.  On  the  front  and  back 
of  the  bladder  the  muscular  layer  is  stronger,  and  its  fibres 
more  vertical,  than  on  the  lateral  parts.  Sometimes  this 
outer  layer  of  fibres  has  been  called  detrusor  urince  from  its 
action  in  the  expulsion  of  the  urine. 

The  circular  fibres  (fig.  94,  *J)  are  thin  and  scattered  on 
the  body  of  the  bladder  ; but  around  the  cervix  they  are 
collected  into  a thick  bundle,  called  the  sphincter  vesicce , and 
are  continuous  before  with  the  fibres  of  the  prostate.  In 
some  instances  the  fibres  are  hypertrophied,  and  project 
into  the  interior  of  the  organ,  forming  the  fasciculated 
bladder  ; and  in  other  bodies  the  mucous  coat  may  be  forced 
outwards  here  and  there  between  the  fibres,  in  the  form  of 
sacs,  producing  the  sacculated  bladder. 

The  submucous  stratum  (fig.  94,  3)  forms  a continuous 
layer  over  the  lower  half  of  the  bladder,  but  its  fibres  are 
scattered  above.  In  the  lower  third  of  the  bladder  the 
fibres  are  longitudinal,  and  continuous  with  the  fibres  around 
the  urethra,  but  they  become  oblique  above  that  point.  At 
the  back  of  the  bladder  the  layer  is  increased  in  strength  by 
the  longitudinal  fibres  of  the  ureters  blending  with  it.  The  pro- 
jection. of  the  uvula  vesicse  is  due  to  this  submucous  stratum. 

The  different  muscular  strata  communicate  freely,  so  that 
one  cannot  be  separated  from  another  without  division  of 
the  connecting  bundles  of  fibres.  In  both  sexes  the  dis- 
position of  the  muscular  fibres  is  similar.  * 

Fibrous  coat. — The  stratum  is  placed  between  the  muscu- 
lar and  mucous  layers,  and  is  enumerated  amongst  the  coats 
of  the  bladder  ; it  is  composed  of  areolar  and  elastic  tissues 
as  in  other  hollow  viscera,  and  in  it  the  bloodvessels  ramify. 

Dissection. — The  bladder  is  now  to  be  opened  by  an  in- 
cision down  the  front  ; and  the  same  cut  is  to  be  continued 
along  the  upper  part  of  the  prostate  gland. 

The  mucous  membrane  of  the  bladder  is  continuous  pos- 
teriorly with  the  lining  of  the  ureters,  and  anteriorly  with 
that  of  the  urethra.  It  is  very  slightly  united  to  the  mus- 
cular layer  in  consequence  of  the  intervention  of  the  sub- 


coat. 3.  Submucous  layer.  4.  Muscular  layer  around  the  urethra. 
5.  Circular  fibres  of  the  prostate  and  urethra  continuous  with  the 
circular  of  the  bladder.  6,  7.  Septum  of  the  corpus  spongiosum. 
8.  Corpus  spongiosum.  9.  Corpus  cavernosum.  10.  Ureter. 

* See  a Paper  before  referred  to  in  the  Trans,  of  the  Med.  Chir. 
Society,  1856. 
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mucous  fibrous  stratum  ; and  it  is  thrown  into  numerous 
folds  in  the  flaccid  state  of  the  viscus,  except  over  a small 
triangular  surface  behind  the  opening  into  the  urethra.  The 
membrane  is  soft  and  smooth  to  the  feel,  and  of  a pale  rose 
colour  in  the  healthy  state.  Its  surface  is  studded  with 
small  mucous  follicles,  particularly  towards  the  neck  of  the 
bladder.  A laminar  epithelium  covers  the  surface,  of  which 
the  superficial  cells  are  roundish  and  flattened,  but  the 
deeper  are  conical  or  cylindrical  (Kolliker). 

Interior  of  the  bladder. — Within  the  bladder  the  following 
parts  are  to  be  remarked,  viz. , the  orifices  of  the  ureters  and 
urethra,  with  the  triangular  space  (fig.  71). 

Orifices. — At  the  lower  and  anterior  part  of  the  bladder 
is  the  orifice  of  the  urethra,  surrounded  by  the  prostate 
gland.  The  mucous  membrane  presents  here  some  longi- 
tudinal folds  ; and  the  aperture  is  partly  closed  by  a small 
prominence  below,  uvula  vesicce,  occasioned  by  a thickening 
of  the  submucous  muscular  and  fibrous  layer.  This  eminence 
is  placed  in  front  of  the  middle  lobe  of  the  prostate,  and 
from  its  anterior  part  a slight  ridge  is  continued  on  the  floor 
of  the  urethra. 

About  an  inch  and  a half  behind  the  orifice  of  the  urethra, 
and  rather  more  than  that  distance  apart,  are  the  tw^o  narrow 
openings  of  the  ureters.  These  excretory  tubes  for  the  urine 
perforate  the  wall  of  the  bladder  obliquely,  lying  in  it  for  the 
distance  of  half  an  inch,  and  therefore  the  reflux  of  fluid 
through  them  towards  the  kidney  is  prevented  as  the  bladder 
is  distended.  They  terminate  on  each  side  by  a contracted 
slit-like  opening  in  the  centre  of  a prominence. 

Triangular  surface. — Immediately  behind  the  orifice  of 
the  urethra  is  a smooth  triangularly-shaped  part  of  the 
bladder,  which  is  named  trigone  (trigonum  vesicse).  Its 
apex  reaches  the  prostate,  and  its  base  the  ureters.  Its 
boundaries  may  be  marked  out  by  a line  on  each  side  from 
the  urethra  to  the  ureter,  and  by  a transverse  one  behind 
between  the  openings  of  the  ureters.  This  space  corresponds 
with  the  interval,  at  the  base  of  the  bladder,  between  the 
prostate  in  front  and  the  vesicuke  and  vasa  deferentia  on  the 
sides  ; and  over  it  the  mucous  coat  is  more  closely  united  to 
the  fibrous  and  muscular,  so  as  to  prevent  the  accidental 
folds  found  in  the  other  parts  of  the  empty  bladder. 

Dissection. — The  ending  of  the  ureters  will  come  into 
view  on  the  removal  of  the  mucous  membrane  from  the 
lower  third  of  the  bladder  : the  fibres  are  best  marked  in  a 
muscular  bladder. 
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Ending  of  the  ureters.  — As  soon  as  the  ureter  pierces  the 
outer  and  middle  coats  of  the  bladder,  its  longitudinal  fibres 
are  thus  disposed  : — The  more  internal  and  strongest  are 
directed  transversely,  and  join  with  the  corresponding  fibres 
of  the  other  urine  tube  ; whilst  the  remainder  are  continued 
down  over  the  triangular  space  and  join  the  submucous 
layer.  * 

Bloodvessels  and  nerves. — The  source  of  the  vesical  arteries , 
and  the  termination  of  the  veins  are  before  detailed  (pp.  622, 
626).  In  the  bladder  the  vessels  are  disposed  in  greatest 
number  about  the  base  and  neck.  Most  of  the  nerves  dis- 
tributed to  the  bladder,  though  supplied  from  the  pelvic 
plexus  of  the  sympathetic  (p.  629),  are  derived  directly  from 
the  spinal  nerves. 

THE  URETHRA  AND  PENIS. 

Urethra. — The  tube  of  the  urethra  extends  from  the 
neck  of  the  bladder  to  the  end  of  the  penis,  and  has  an 
average  length  of  about  eight  inches  and  a half.  This  canal  ■ 
is  supported  by  the  prostate,  by  the  spongy  structure  of  the 
penis,  and  by  muscular  fibre,  so  that  it  does  not  require  so 
thick  a continuous  muscular  coat  as  in  many  other  excretory 
tubes.  The  size  of  the  urethra  varies  at  different  spots,  and 
the  tube  is  divided,  as  before  said  (p.  613),  into  a prostatic, 
a membranous,  and  a spongy  part. 

Dissection. — To  open  the  urethra,  let  the  incision  through  t 
the  upper  part  of  the  prostate  be  continued  onwards  to  the  > 
extremity  of  the  penis,  so  as  to  divide  the  corpus  caverno- 
sum  rather  on  one  side  of  the  middle  line,  and  to  leave 
uncut  the  septum  in  it. 

The  prostatic  part  is  nearer  the  upper  than  the  lower 
surface  of  the  muscular  mass  surrounding  it.  It  is  about 
one  inch  and  a quarter  in  length,  and  is  altogether  the 
widest  and  most  extensible  portion  of  the  urethral  canal. 
The  form  of  this  part  of  the  tube  is  spindle-shaped,  for  it  is 
larger  in  the  middle  than  at  either  end.  Its  transverse 
measurement  at  the  neck  of  the  bladder,  is  about  a quarter 
of  an  inch  ; at  the  centre  a line  or  two  more  ; and  at  the 
front  rather  less  than  at  the  back. 

On  the  floor  of  the  passage  at  the  neck  of  the  bladder  is 

* Trans,  of  Med.  Chir.  Society,  1856.  Sir  C.  Bell  described  these 
fibres  as  distinct  muscles  for  the  purpose  of  acting  on  the  opening  of  the 
ureter.  See  the  Med.  Chir.  Transactions,  vol.  iii. : ‘ 1 Account  of  the 
Muscles  of  the  Ureters.” 
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the  eminence  of  the  uvula  vesicae.  In  front  of  this  is  a 
central  longitudinal  ridge  of  the  mucous  lining,  about  three 
quarters  of  an  inch  in  length  and  larger  behind  than  before, 
which  is  prolonged  anteriorly  towards  the  membranous  part 
of  the  canal,  and  is  named  crest  of  the  urethra  (veru  mon- 
tanum,  caput  gallinaginis)  ; it  is  formed  like  the  uvula  by  a 
bundle  of  the  submucous  muscular  fibres.  In  the  central  in  the  crest 
fold  or  crest  of  the  mucous  membrane,  near  its  posterior  1S  a poucl1- 
extremity,  is  a slight  hollow  named  vesicula  prostatica  or 
sinus  pocularis. 

The  depression  in  the  mucous  fold,  or  the  vesicula  pro-  vesicula 
statica,  is  a caecal  appendage  to  the  urethral  canal,  and  is 
directed  backwards  and  downwards  in  the  substance  of  the  prostate, 
prostate,  for  the  distance  of  a quarter  of  an  inch  or  less, 
passing  beneath  the  middle  and  between  the  lateral  lobes. 

Its  orifice  in  the  urethra  is  about  a line  wide,  and  its  closed 
extremity  is  dilated.  In  its  wall,  on  each  side,  is  contained  and  in  it 
the  common  eiaculatory  duct,  which  opens  by  a narrow  slit  aFe  t^e. 
on  or  within  the  free  margin  of  the  mouth  of  the  sac.  ducts. 
Small  glands  open  likewise  on  the  surface  of  the  mucous 
membrane  lining  it.  Some  bristles  should  be  introduced 
into  the  ejaculatory  ducts,  to  render  evident  their  position 
and  apertures. 

On  each  side  of  the  central  ridge  or  crest  is  an  excavation  Prostatic 

which  is  named  the  prostatic  sinus.  Into  this  hollow  the  ?in?ses  also 

x . in  floor, 

greater  number  of  the  ducts  of  the  prostate  open  ; whilst 

the  apertures  of  others  are  seen  at  the  posterior  part  of  the 
central  ridge,  behind  the  hollow  in  it. 

The  membranous  part  of  the  urethra  is  nearly  an  inch  in  Membra- 
length,  and  intervenes  between  the  apex  of  the  prostate  uous  part* 
gland  and  the  bulb  of  the  corpus  spongiosum  urethrae.  In 
its  interior  are  slight  longitudinal  folds.  This  is  the  nar-  Dimensions, 
rowest  portion  of  the  whole  tube,  with  the  exception  of  the 
orifice,  and  measures  rather  less  than  a quarter  of  an  inch 
across.  It  is  the  weakest  of  the  three  portions  of  the  canal,  parts 
and  is  supported  by  a thin  stratum  of  erectile  tissue,  by  a around. 
thin  layer  of  involuntary  circular  fibres  (p.  468),  and  outside 
all  by  the  compressor  urethrae  muscle. 

The  spongy  part  reaches  onwards  to  the  end  of  the  penis.  Spongy 
It  is  about  six  inches  in  length.  And  its  strength  depends  part* 
upon  a surrounding  material,  named  corpus  spongiosum 
urethrae.  The  average  size  of  the  canal  is  about  a quarter  Dimensions, 
of  an  inch  in  diameter,  though  at  the  vertical  slit  (meatus 
urinarius),  by  which  it  terminates  on  the  glans  penis,  the 
tube  is  smaller  than  elsewhere.  Two  dilatations  exist  in  the  Two  dilata- 
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floor  of  the  spongy  portion  : — one  is  contained  in  the  bulb 
or  bulbous  part  of  the  urethra,  and  is  named  sinus  of  the 
bulb  ; the  other  is  situate  in  the  glans  penis,  and  has  been 
called  fossa  navicularis  from  its  shape.  Many  small  pouches 
or  lacmice  are  seen  in  the  interior  of  the  canal,  chiefly  along 
the  floor,  as  far  back  as  the  membranous  part,  and  have 
their  apertures  turned  towards  the  outer  orifice  of  the 
urethra.  One  of  these  is  larger  than  the  rest,  lacuna  magna , 
and  is  placed  generally  on  the  upper  boundary  or  the  roof  of 
the  urethra,  opposite  the  fossa  navicularis.  The  ducts  of 
Cowper’s  glands  open  on  the  mucous  membrane  : they  are 
two  in  number,  and  terminate,  one  on  each  side,  on  the  floor 
of  the  urethra  near  the  front  of  the  bulb,  but  in  the  ordinary 
examination  they  are  seldom  to  be  recognised. 

Mucous  lining  of  the  urethra. — The  mucous  membrane  of 
the  urethra  is  continued  into  the  bladder,  as  well  as  into  the 
ducts  opening  into  the  canal,  and  joins  in  front  the  tegu- 
mentary covering  of  the  glans  penis.  It  is  of  a reddish 
colour  in  the  spongy  and  membranous  portions,  but  in  the 
protate  it  becomes  whiter.  In  the  spongy  and  membranous 
parts  it  is  thrown  into  longitudinal  folds  during  the  con- 
tracted state  of  the  penis.  Its  surface  is  studded  with 
follicles,  and  with  the  apertures  of  branched  mucous  glands  ; 
and  it  is  provided  with  papillae  towards  the  external  orifice. 

Its  epithelial  covering  is  of  the  columnar  kind,  but  near  the 
meatus  externus  this  becomes  laminar. 

Submucous  tissue. — Beneath  the  mucous  lining  of  the  t 
urethra  is  a stratum  of  longitudinal  involuntary  muscular  » 
fibres  mixed  with  elastic  and  fibrous  tissues.  It  is  continu- 
ous behind  with  the  submucous  fibres  of  the  bladder,  and  is 
joined  in  the  prostate  by  the  fibres  accompanying  the  com- 
mon seminal  ducts.  This  structure  differs  in  quantity  along 
the  canal.  It  is  most  developed  in  the  prostate,  where  it  j 
forms  the  projection  of  the  crest  and  blends  with  the  circular 
fibres  of  that  body.  In  the  membranous  portion  of  the 
canal  the  muscular  structure  is  less  abundant.  In  the  spongy 
part  the  submucous  structure  is  richer  in  fibrous  constituents. 

In  the  prostatic  and  membranous  divisions  of  the  urethra  if  \ 
there  is,  in  addition,  a thin  enveloping  layer  of  vascular  or 
erectile  tissue,  which  is  continued  backwards  from  the  corpus 
spongiosum  urethrae  to  the  neck  of  the  bladder. 

Structure  of  the  Penis. — The  form  and  the  connec-  j 
tions  of  the  penis  having  been  described  at  page  614,  the  j 
tissues  of  which  it  is  composed  remain  to  be  noticed.  The  j 
section  already  made  through  the  penis  shows  this  body  to  | J 
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be  made  up  of  two  masses  of  spongy  and  vascular  tissue  in' 
cased  in  fibrous  coverings — one  constituting  the  corpora 
cavernosa,  the  other  the  corpus  spongiosum  urethrae. 

Corpora  cavernosa. — Each  of  the  two  corpora  cavernosa  is 
constructed  of  a fibrous  tunic,  which  encloses  a cavernous  or 
trabecular  structure  with  vessels  in  the  intervals  of  the 
spongy  mass.  An  incomplete  median  septum  exists  along 
the  body  of  the  penis  between  the  corpora  cavernosa. 

The  fibrous  case  of  the  corpus  cavernosum  is  a white, 
strong,  elastic  covering,  from  half  a line  to  a line  in  thick- 
ness. Along  the  middle  line  of  the  penis  a septal  process  is 
sent  inwards  from  it  ; and  numerous  other  finer  bands  or 
trabeculm  of  the  spongy  structure  are  connected  with  its 
inner  surface.  It  is  formed  of  white  shining  fibres  that  are 
disposed  in  two  layers,  outer  and  inner.  The  outer  stratum 
(fig.  95,  b)  is  formed  of  longitudinal  fibres  with  close  meshes, 
arranged  like  involuntary  muscular  tissue.  The  inner  stra- 


ti Fig.  9 5.*  b 


turn  (fig.  95,  a)  consists  of  circular  fibres,  with  a like  plexi- 
form  disposition ; and  the  circular  fibres  of  each  cavernous 
body  meeting  in  the  middle  line  give  rise  to  the  septum 
penis.  Both  strata  are  inseparably  united  by  communicating 
bundles,  as  in  the  intestine.fi 

* b . View  of  the  external  or  longitudinal  layer  of  the  corpus  caver- 
nosum. a.  Inner  or  circular  fibres  of  the  corpus  cavernosum.  1.  The 
pectiniform  septum. 

fi  The  existence  of  two  strata — one  longitudinal,  the  other  circular — 
is  mentioned  by  Dr.  James  Wilson,  in  1821,  in  his  Lectures  on  the 
Uenital  and  Urinary  Organs.  The  fact  has  been  overlooked  by  anato- 
mists since  that  time. 
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One  septal  The  septal  process  extends  along  the  body  of  the  penis, 
and  is  thicker  and  more  perfect  behind  than  in  front.  At 
the  point  of  junction  of  the  crura  of  the  penis,  this  partition 
separates  the  enclosed  cavity  of  the  organ  into  two  parts  ; 
which  is  im-  but  as  it  reaches  forwards  it  becomes  less  strong,  and  is 
perfect;  pierced  by  elongated  apertures  (fig.  95, 1),  which  give  it  the 
appearance  of  a comb,  from  which  the  name  septum  pectini- 
forme  is  derived.  Through  the  intervals  in  the  septum  the 
how  vessels  in  the  corpora  cavernosa  communicate.  It  is  formed, 

formed ; as  ak0ye  said,  by  the  circular  fibres  of  the  cavernous  bodies. 
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The  cavernous  or  trabecular  structure  is  a network  of  fine 
cords,  which  fills  the  interior  of  the  corpora  cavernosa.  The 
processes  are  thinner  towards  the  centre  than  at  the  circum- 
ference of  the  fibrous  case ; and  the  areolar  spaces  are  larger 
in  the  middle  and  at  the  fore  part  of  the  contained  cavity, 


Fig.  96.* 


than  at  the  circumference  or  in  the  crura  of  the  penis.  In 
In  the  cords  addition  to  white  fibrous  tissue,  the  trabeculae  contain  elastic 
cular  fibres,  fibres  and  involuntary  muscular  fibres  (Muller).  The  cellular 
structure  may  be  demonstrated  by  sections  of  the  penis  after 
it  has  been  distended  with  air  and  dried. 


* Magnified  view  of  tte  trabecular  structure  and  arteries  of  the  penis 
(Muller),  a.  Branch  of  an  artery  and  its  ramifications  in  the  bands  of 
the  spongy  structure  of  the  penis. 
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Bloodvessels. — The  bloodvessels  of  the  penis  are  large  in  Vessels, 
size,  and  serve  to  nourish  as  well  as  minister  to  the  function 
of  the  organ.  Having  entered  the  cavernous  mass,  they 
ramify  in  the  insterstices  of  the  trabecular  structure,  and 
end  in  the  venous  plexuses. 

The  arteries  of  the  corpora  cavernosa  are  offsets  of  the 
pudic,  both  at  the  root  and  along  the  body  of  the  penis. 
Entering  the  cavernous  structure,  they  divide  into  branches, 
which  ramify  in  the  trabeculae  (fig.  96,  a ),  becoming  finer 
and  finer,  until  they  terminate  in  minute  branches ; these 
open  into  the  veins  in  the  intertrabecular  spaces  without 
the  intervention  of  capillaries.  Others  of  the  terminal  twigs 
end  in  tufts  of  short,  slightly  curved  vessels — the  helicine 
arteries  of  Muller  (fig.  97),  which  project  into  the  intertra- 
becular spaces,  and  are  imbedded  in  the 
coat  of  the  thin  veins : these  twisted  vas- 
cular bodies  have  dilated  extremities, 
and  are  continued  by  means  of  fine  vessels 
into  the  venous  spaces  (Kolliker).  The 
helicine  arteries  exist  in  greatest  number 
at  the  posterior  part  of  each  corpus  ca- 
vernosum. 

The  veins  fill  the  interspaces  of  the 
areolar  structure,  and  anastomose  freely  together  to  form 
venous  plexuses.  In  these  spaces  the  wall  of  the  veins  is 
very  thin,  because  support  is  received  from  the  surrounding 
fibrous  structure.  Into  the  large  radicles  of  the  veins  the 
terminal  branches  of  the  arteries  pour  their  contents  ; and 
the  erectile  condition  of  the  corpus  cavernosum  is  produced 
by  the  distension  of  those  receptacles.  By  means  of  the 
apertures  in  the  septum  the  veins  of  opposite  sides  com- 
municate freely. 

Most  of  the  veins  of  the  corpus  cavernosum  issue  along 
the  upper  and  under  aspects  of  the  penis,  to  end  in  the  dorsal 
vein  and  the  prostatic  plexus  ; but  some  escape  at  the  crus 
penis,  and  join  the  pudic  vein. 

Corpus  spongiosum  urethrce. — This  constituent  part  of  the 
penis  surrounds  the  urethra,  and  forms  the  bulb  behind  and 
the  glans  penis  in  front  (p.  614).  The  urethra  is  not 
enveloped  equally  on  all  sides  by  this  tissue,  for  at  the 
bulb  only  a thin  stratum  is  above  the  canal.  Posteriorly 
an  offset  of  the  corpus  spongiosum  is  continued  beyond  the 
bulb  around  the  urethra. 

* A tuft  of  the  twisted  or  helicine  arteries  (Muller).  The  dark 
shadowing  around  represents  a vein  incasing  the  bundle  of  vessels. 
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Structure. — The  tissue  of  the  corpus  spongiosum  is  similar 
to  that  of  the  corpus  cavernosum  : thus  it  consists  of  a fibrous 
tunic  enclosing  a trabecular  structure  and  bloodvessels. 

The  fibrous  covering  is  less  dense  and  strong  than  in  the 
corpora  cavernosa,  and  consists  only  of  circular  fibres.  A 
piece  projects  inwards  from  it  in  the  middle  line,  opposite 
the  tube  of  the  urethra : this  is  best  marked  for  a short  dis- 
tance in  front  of  the  bulb  ; and  it  assists  in  dividing  the 
bulb  into  two  lobes.  The  trabecular  bands  are  much  finer, 
and  more  uniform  in  size  than  in  the  corpora  cavernosa. 

Bloodvessels. — The  arrangement  of  the  bloodvessels  in  the 
erectile  structure  of  the  corpus  spongiosum  is  similar  to  that 
in  the  corpora  cavernosa  ; but  the  helicine  terminations  of 
the  arteries  are  absent  from  the  glans  penis,  where  the  veins 
form  a very  close  and  regular  plexus . 

The  arteries  are  derived  from  the  pudic  on  each  side : — 
they  are,  artery  of  the  bulb  and  offsets  of  the  dorsal  artery ; 
and  they  enter  the  spongy  structure — the  first  behind,  and 
the  latter  in  front  at  the  glans  where  they  most  abound. 
Kobelt  describes  another  branch  to  the  bulb  at  the  upper 
aspect. 

Most  of  the  veins , including  those  of  the  glans,  end  in  the 
large  dorsal  vein  of  the  penis,  and  some  communicate  with 
veins  of  the  cavernous  body : others  issue  from  the  bulb,  and 
terminate  in  the  pudic  vein  and  the  prostatic  plexus. 

Nerves  and  lymphatics. — The  nerves  of  the  penis  are  large 
and  are  supplied  by  both  the  spinal  and  sympathetic  nerves.  / 
On  the  bulb  of  the  urethra  and  the  glans  penis,  they  are  ' 
furnished  with  Pacinian  bodies  (Fick).  The  superficial  lym- 
phatics join  the  inguinal  glands  ; the  deep  accompany  the 
veins  beneath  the  arch  of  the  pubes,  to  end  in  the  lymphatic  I 
glands  in  the  pelvis. 
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The  lower  end  of  the  large  intestine,  which  is  contained 
in  the  pelvis,  is  not  sacculated  like  the  colon,  but  is  smooth 
on  the  surface. 

Dissection .■ — 'The  rectum  is  to  be  washed  out,  and  then 
distended  with  air ; and  the  peritoneum  and  the  loose  fat  are  ; 
to  be  removed  from  it. 

The  rectum  is  about  eight  inches  in  length,  and  its  average 
diameter  is  that  of  the  sigmoid  flexure  of  the  colon.  Its  size 
is  uniform  till  towards  the  lower  extremity,  where  it  is 
dilated,  particularly  in  old  people;  but  at  the  aperture  of 
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termination  in  the  anus  the  gut  is  smaller  than  in  any  other 
part.  The  longitudinal  bands  of  the  colon  are  absent  from 
this  portion  of  the  alimentary  canal,  and  the  fibres  are  spread 
over  the  surface. 

Structure.  — The  rectum,  like  the  rest  of  the  large  intestine, 
contains  in  its  wall  a peritoneal,  a muscular,  a mucous,  and 
a submucous  stratum.  In  it  the  muscular  and  the  mucous 
layers  have  certain  peculiarities  that  serve  to  distinguish  this 
from  other  parts  of  the  intestinal  tube. 

The  peritoneum  forms  but  an  incomplete  covering,  and  its 
arrangement  is  referred  to  in  the  description  of  the  connec- 
tions of  the  pelvic  viscera  (p.  609). 

The  muscular  coat  consists  of  two  planes  of  fibres,  as  in 
the  oesophagus,  viz. , a superficial  or  longitudinal,  and  a deep 
or  circular  : these  fibres  belong  to  the  pale  or  unstriated  kind. 

The  longitudinal  fibres  are  continuous  with  those  in  the 
bands  on  the  colon,  but  are  here  diffused  to  form  a stratum 
around  the  gut. 

The  circular  fibres  describe  arches  around  the  intestine, 
and  become  thicker  and  stronger  towards  the  anus,  where 
they  are  collected  into  the  band  of  the  internal  sphincter 
muscle. 

The  mucous  coat  is  more  moveable  than  that  in  the  colon, 
and  resembles  in  this  respect  the  lining  of  the  oesophagus  ; 
it  is  also  thicker  and  more  vascular  here  than  in  the  rest  of 
the  large  intestine. 

When  the  bowel  is  contracted  the  mucous  lining  is  thrown 
into  numerous  accidental  folds,  some  of  which  near  the  anus 
are  longitudinal.  But  there  are  other  three  or  four  perma- 
nent folds,  described  by  Mr.  Houston,  which  are  half  an 
inch  or  less  in  depth,  and  contain  some  of  the  circular  fibres 
of  the  gut.'*  The  most  constant  of  these  is  about  three  inches 
from  the  anus,  on  the  front  of  the  rectum,  opposite  the  base 
of  the  bladder  ; another  is  found  on  the  right  side  of  the 
intestine  near  the  top  ; and  the  third  is  on  the  left  side, 
midway  between  the  other  two.  Occasionally  there  is  a 
fourth  on  the  back  of  the  rectum,  about  an  inch  from  the 
anus.  These  folds  will  be  seen  by  laying  open  the  gut  along 
the  side,  provided  it  is  tolerably  fresh. 

The  mucous  membrane  has  the  same  general  structure  as 
in  the  colon,  but  towards  the  anus  the  secretory  apparatus 
gradually  disappears. 


* Vol.  y.  of  the  Dublin  Hospital  Reports,  “Observations  on  the 
Mucous  Membrane  of  the  Rectum.” 
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Bloodvessels. — The  arteries  are  supplied  from  three  different 
sources : — They  are,  superior  hemorrhoidal,  from  the  inferior 
mesenteric ; middle  hemorrhoidal,^  from  the  internal  iliac 
artery ; and  inferior  hemorrhoidal,  from  the  internal  pudic. 
All  three  sets  anastomose  on  the  lower  end  of  the  gut,  and 
only  the  upper  hemorrhoidal,  which  is  the  largest,  requires 
further  notice.  The  branches  of  this  artery  (p.  625)  about 
six  in  number  pierce  the  muscular  coat  three  inches  from  the 
anus,  and  descend  between  the  mucous  and  muscular  coats 
as  far  as  the  internal  sphincter,  where  they  end  in  loops  like 
the  veins,  which  join  just  within  the  anus,  and  form  circular 
arterial  rings. 

The  veins  are  deficient  in  valves,  and  communicate  freely 
around  the  lower  end  of  the  gut.  Above,  they  join  the 
inferior  mesenteric  vein,  and  through  it  reach  the  vena  portse ; 
and,  posteriorly,  they  pour  some  blood  into  the  internal  iliac 
vein  by  branches  corresponding  with  the  middle  hsemorrhoidal 
artery. 

Nerves  and  lymphatics. — The  nerves  for  the  intestine  are 
obtained  from  the  sympathetic,  and  those  for  the  sphincter 
come  from  the  spinal  system.  The  lymphatics  terminate  in 
the  chain  of  glands  on  the  sacrum. 


Section  VI. 

ANATOMY  OF  THE  VISCERA  OF  THE  FEMALE. 

In  the  female  pelvis  are  the  viscera  common  to  both  sexes, 
viz. , the  bladder  and  the  urethra,  with  the  rectum ; and  those 
special  to  the  female,  viz. , the  organs  of  generation. 

Dissection. — The  contents  of  the  pelvis  are  to  be  removed 
together  with  the  genital  organs.  In  this  proceeding  the 
student  should  keep  the  scalpel  close  to  the  osseous  boundary 
of  the  pelvic  outlet,  to  avoid  injuring  the  end  of  the  rectum  ; 
and  he  should  also  detach  the  crus  of  the  clitoris  from  the 
bone. 

After  the  parts  referred  to  are  taken  from  the  body,  the 
rectum  is  to  be  separated  from  the  uterus  and  the  vagina, 
but  the  rest  of  the  viscera  may  remain  united  until  after 
the  genital  organs  are  examined. 

The  bladder  may  be  moderately  distended,  and  the  fat  and 
the  areolar  tissue  and  vessels  are  to  be  removed  from  the  j 


viscera. 
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GENITAL  ORGANS. 

The  genital  organs  consist  of  the  following  parts  : — The  External 
mons  Veneris  and  the  external  labia,  the  clitoris  and  the  °lgaub' 
internal  labia,  and  the  vestibule  with  the  meatus  urinarius. 

Within  the  external  labia  is  the  aperture  of  the  vagina,  with 
the  hymen  or  the  remnant  of  it.  Sometimes  the  term  vulva 
or  pudendum  is  applied  to  these  parts  as  a whole. 

Mons  Veneris  and  labia  pudendi. — In  front  of  the  pubes  Mons  ^ 
the  integument  is  covered  with  hair,  and  is  raised  into  a 
slight  eminence, — mons  Veneris,  by  a layer  of  subjacent  fat. 

Extending  downwards  from  the  prominence  mentioned,  Labia  ma- 
are  two  folds  of  integument,  the  labia  pudendi  (labia  majora),  j°ra- 
which  correspond  with  the  scrotum  in  the  male.  Above  and 
below  the  labia  are  united,  the  points  of  junction  being  named 
commissures,  but  between  them  is  an  interval  called  rima. 

The  labia  decrease  in  thickness  interiorly  ; they  are  covered 
externally  with  a few  hairs,  but  are  lined  internally  with  a 
mucous  membrane.  In  them  is  a dartoid  tissue  resembling 
that  in  the  male  scrotum.  Within  the  lower  commissure  of 
the  labia  is  a small  thin  transverse  fold  of  integuments 
named  fourchette,  or  frsenulum  ; and  between  this  fold  and  Fourchette 
the  lower  commissure  is  an  interval — the  fossa  navicularis.  and  fossa- 

Clitoris  and  nymphce. — Beneath  the  upper  commissure  of  clitoris; 
the  labia  majora  is  the  projection  of  the  clitoris,  with  the 
nymphse  or  smaller  labia  descending  from  it. 

Dissection. — To  see  the  clitoris,  the  integuments  forming  dissection 
the  upper  commissure  must  be  removed  ; and,  after  the  body  toseeit- 
of  the  organ  has  been  laid  bare,  the  crura  are  to  be  followed 
outwards  one  to  each  side. 

The  clitoris  is  a small  erectile  body,  and  is  the  representa-  It  is  like  the 
tive  of  the  penis.  It  has  the  same  anatomy  as  that  organ,  pems  ’ 
with  the  exception  that  the  urethra  and  the  spongy  envelop- 
ing substance  are  not  continued  below  it.  Its  anterior  ex-  ka^a£*ans 
tremity  is  terminated  by  a rounded  part  or  glans,  and  is  puce, 
covered  by  a fold  of  the  skin  corresponding  with  the  prepuce 
of  the  male.  In  its  composition  this  organ  resembles  the 
penis  in  the  following  particulars  : — it  consists  of  corpora  corpora 
cavernosa,  which  are  attached  by  crura  (one  on  each  side)  to 
the  pubic  arch,  and  are  then  blended  to  form  one  body  with 
an  imperfect  pectiniform  septum  ; and  further,  it  possesses 
a corpus  spongiosum,  but  this  structure  is  limited  to  the 
glans  clitoridis. 

Structure.  — The  outer  casing  and  the  septum  are  alike  in  erectile 
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both  penis  and  clitoris  ; and  in  the  interior  of  the  clitoris  is 
an  erectile  tissue,  like  that  in  the  male  organ  (p.  642). 

The  nymphce  (labia  minora)  are  two  folds  of  mucous  mem- 
brane that  descend  from  the  end  of  the  clitoris,  one  on  each 
side  of  the  orifice  of  the  vagina  : they  are  continuous  above 
with  the  preputial  covering  of  the  clitoris,  and  extend  down 
about  one  inch  and  a half.  The  inner  surface  is  continuous 
with  the  lining  of  the  vestibular  space  and  vagina  ; and  the 
outer,  with  the  covering  of  the  external  labium.  Bloodvessels 
are  contained  in  each  fold. 

Vestibule  and  orifice  of  the  urethra. — Within  the  nymphae, 
between  the  clitoris  above  and  the  vagina  below,  is  an  angu- 
lar interval,  about  one  inch  and  a half  deep,  which  is  called 
the  vestibule.  In  the  middle  line  of  the  vestibular  space  is 
the  round  orifice  of  the  urethra,  which  is  placed  in  an  emi- 
nence about  one  inch  below  the  clitoris,  and  near  the  aperture 
of  the  vagina. 

Orifice  of  the  vagina  and  the  hymen. — The  aperture  of 
the  vagina  is  close  below  the  meatus  urinarius,  and  varies 
much  in  size.  In  the  child  and  in  the  virgin  state  it  is 
partly  closed  below  by  a thin  semilunar  fold  of  mucous  mem- 
brane named  the  hymen.  After  the  destruction  of  that 
membrane  small  irregularly-shaped  projections,  carunculse 
myrtiformes,  exist  around  the  opening  of  the  vagina. 

Mucous  membrane. — The  mucous  covering  of  the  external 
genitals  is  furnished  throughout  with  papillae,  but  these  are 
largest  on  the  labia  minora  and  the  clitoris.  Its  epithelium 
is  laminar.  Besides  sebaceous  glands  on  the  labia  majora  and 
minora,  other  branched  mucous  glands  open  on  the  surface. 

GENERATIVE  ORGANS. 


The  generative  organs  are  the  uterus  and  the  vagina,  and 
the  ovaries  with  the  Fallopian  tubes. 

Dissection. — The  viscera  are  now  to  be  separated,  so  that 
the  bladder  and  the  urethra  may  be  together,  and  the  vagina 
and  the  uterus  remain  united.  The  bladder  is  to  be  set  aside 
for  subsequent  use,  and  the  other  organs  are  to  be  learnt  first. 
The  surface  of  the  vagina  and  lower  part  of  the  uterus 
should  be  cleaned,  but  the  peritoneal  investment  of  the  latter 
is  to  be  left  untouched  for  the  present. 

THE  VAGINA. 

The  vagina  is  a dilatable  tube,  which  is  connected  with  the 
uterus  at  one  end,  and  terminates  in  the  vulva  at  the  other. 
It  has  a curved  course  between  the  two  points  mentioned  : 
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and  the  anterior  and  posterior  surfaces  of  the  tube  are  not  and  curved 
■L  . course, 

equal  in  length,  for  the  former  measures  about  four  inches, 

and  the  latter  is  about  five  or  six  in  extent. 

In  the  body  the  vagina  is  flattened  from  above  down-  Form 
wards,  so  that  the  opposite  surfaces  may  be  in  contact,  but 
the  upper  end  is  rounded  where  it  is  joined  to  the  uterus. 

Its  size  varies  at  different  spots  : — thus  the  external  orifice  aud  size* 
which  is  surrounded  by  the  constrictor  vaginse  muscle  is  the 
narrowest  part  ; the  middle  portion  is  the  largest  ; and 
the  upper  end  is  intermediate  in  dimensions  between  the 
other  two. 

After  the  vagina  has  been  laid  open  by  an  incision  along  Interior 
the  upper  wall,  the  position  of  the  uterus  in  that  wall  in- 
stead of  the  extremity  may  be  remarked  ; and  further,  the 
tube  may  be  seen  to  extend  higher  on  the  posterior  than  the 
anterior  aspect  of  the  cervix  uteri.  On  the  inner  surface, 
towards  the  lower  part,  is  a slight  longitudinal  ridge  both  in 
front  and  behind,  named  columns  of  the  vagina.  Before  the  columns 
tissue  of  the  vagina  has  been  distended,  other  transverse  an  lug2e' 
ridges  or  rugse  may  be  seen  passing  between  the  columns. 

The  wall  of  the  vagina  is  thicker  anteriorly,  where  the  Wall, 
urethra  is  situate,  than  at  any  other  part  of  the  canal. 

Structure. — The  vaginal  wall  is  formed  by  a spongy  erec-  An  erectile 
tile  tissue,  which  is  covered  externally  by  a muscular  layer,  the  wall, 
and  lined  by  mucous  membrane.  At  its  lower  end  the  tube 
is  surrounded  by  a band  of  the  fibres  of  the  sphincter  vaginae 
muscle  (p.  473). 

The  erectile  tissue  is  more  abundant  at  the  ends  than  the  Erectile 
middle  of  the  vagina,  and  is  greatest  in  quantity  below  where  tlssue 
it  gives  increased  thickness  to  the  wall. 

Two  masses  of  the  erectile  tissue,  one  on  each  side  of  the  forma' semi- 
opening  of  the  vagina,  have  been  described  as  the  semi-bulbs 
by  Taylor,  and  as  the  bulbi-vestibuli  by  Kobelt  (fig.  98,  a). 

These  are  elongated  masses  of  plexiform  veins,  enclosed  in 
fibrous  membrane  ; they  are  about  an  inch  in  length,  and  are 
situate  •one  on  each  side  of  the  vestibule,  where  they  are 
covered  on  the  outer  side  by  the  constrictor  vaginse  (6).  At 
its  upper  part  each  is  pointed,  and  communicates  with  the 
vessels  of  the  clitoris  : whilst  at  the  posterior  rounded  part 
it  joins  the  venous  plexus  of  the  vagina.  These  bodies  are  ^ond  tothe 
supposed  by  Kobelt  to  be  the  homologue  of  the  bulb  of  the  bulb  of  the 
J corpus  spongiosum  urethrae  in  the  male  ; but  the  answering  ma  e* 
part  is  split  in  the  female,  instead  of  forming  one  piece  in 
the  middle  line,  and  each  lateral  half  is  thrust  aside  towards 
the  crus  clitoridis  by  the  large  aperture  of  the  vagina. 
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The  mucous  membrane  is  continued  through  the  lower 
aperture  to  join  the  integument  on  the  labia  majora,  and 
through  the  os  uteri,  at  the  opposite  end,  to  the  interior  of 
the  uterus.  Many  muciparous  follicles  abound  on  the  sur- 


face, but  these  are  in  greatest  abundance  at  the  upper  part. 
The  papillae  on  the  surface  are  conical  and  filiform  in  shape. 

A laminar  epithelium  gives  a covering  to  the  membrane. 
Muscular  The  muscular  layer  is  outside  the  erectile  structure,  and  ' 
stratum.  consists  of  longitudinal  fibres.  Some  reach  all  along  the 
vagina  ; others,  and  these  are  the  strongest,  only  as  far  up- 
wards as  the  recto- vesical  fascia,  to  which  they  are  attached 
on  each  side.  Above  they  end  in  the  superficial  layer  of  the 
uterus  and  in  the  peritoneum,  but  below  in  the  subdermic 
tissue. 

Arteries.  Bloodvessels  and  nerves.  — The  arteries  are  derived  from  the 

Veins  are  visceral  branches  of  the  internal  iliac.  The  veins,  corre- 
piexiform.  Sp0nding  with  the  arteries,  form  a plexus  around  the  vagina, 
as  well  as  in  the  external  or  genital  organs,  and  open  into 
the  internal  iliac  vein.  For  a description  of  the  nerves  see  i 
page  630. 

* Veins  and  venous  plexuses  of  the  genital  organs  and  opening  of  the 
vagina  (Kobelt). — a.  Semi-bulbs  or  bulbus  vestibuli.  e.  Venous 
plexus  continuous  with  veins  of  the  clitoris  (pars  intermedia,  Kobelt). 

/.  Gians  clitoridis.  h.  Dorsal  vein  of  the  clitoris.  1.  Obturator  vein. 
b.  Sphincter  vaginae  muscle. 
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Glands  of  Bartholine. — On  the  outer  part  of  the  vagina,  Two  glands 
near  the  aperture  at  the  lower  end,  are  two  small  yellowish  cowper’s?tG 
glandular  bodies,  one  on  each  side,  which  represent  Cowper’s 
glands  in  the  male.  Each  is  a branched  mucous  gland,  about 
as  large  as  a small  bean.  Its  duct  is  directed  forwards  to 
open  on  the  inner  aspect  of  the  nympha  of  the  same  side. 

The  duct  resembles  that  of  Cowper’s  gland  in  its  ramifica- 
tions and  structure  (p  468). 

THE  UTERUS. 

The  uterus  or  womb  is  formed  chiefly  of  unstriped  mus-  Uterus, 
cular  fibres.  Its  office  is  to  receive  the  ovum  and  retain  for 
a fixed  period  the  developing  fetus. 

This  viscus  in  the  virgin  state  is  pear-shaped,  or  rather  Form  ; 
triangular  in  consequence  of  the  body  being  flattened  (fig.  99), 
and  presents  interiorly  a rounded  narrow  part  or  neck. 

Deviations  from  the  standard  shape  are  seen  in  the  infant,  how 
where  the  neck  is  larger  than  the  body  ; and  in  the  aged  chan^ed- 
female,  in  whom  there  is  little  separation  between  the  same 
two  parts. 

Commonly  the  uterus  measures  about  three  inches  in  Dimensions, 
length,  two  in  breadth  at  the  upper  part,  and  an  inch  in 
greatest  thickness.  Its  weight  varies  from  an  ounce  to  an 
ounce  and  a half.  But  after  gestation  its  size  and  volume 
exceed  always  the  measurement  here  given. 

The  upper  end  is  convex  (fig.  99,  <x),  and  is  covered  by  Upper  end. 
peritoneum  : the  term  fundus  is  applied  to  the  part  of  the 
organ  above  the  attachment  of  the  Fallopian  tubes. 

The  lower  end  is  small  and  rounded,  and  in  it  is  a trans-  The  lower 

verse  aperture  of  communication  between  the  uterus  and  the  endis 

# small  y 

vagina  (d),  named  os  uteri  (os  tincce)  : its  margins  or  lips 
(labia)  are  smooth,  and  anterior  and  posterior  in  situation,  opening, 
but  the  hinder  one  is  the  longest.  Towards  the  lower  part 
the  uterus  is  constricted  (fig.  99,  c),  and  this  diminished  por-  Neck, 
tion  is  called  the  neck  of  the  uterus  (cervix  uteri)  ; it  is  sur- 
rounded by  the  vagina,  and  is  covered  by  this  tube  to  a 
greater  extent  behind  than  in  front.  The  neck  is  about  half 
an  inch  in  length,  and  gradually  tapers  towards  the  extremity. 

The  body , or  the  intervening  part  of  the  uterus,  is  more  Body, 
convex  posteriorly  than  anteriorly,  and  decreases  in  size 
down  to  the  neck.  It  is  covered  on  both  aspects  by  the 
peritoneum,  except  about  half  an  inch  at  the  lower  part  in 
front,  where  it  is  connected  to  the  bladder.  To  each  side,  Sides  and 
which  is  straight,  the  parts  contained  in  the  broad  fold  of  parts. 
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the  peritoneum  are  attached  ; — viz.,  the  Fallopian  tube  at  the 
top  (s),  the  round  ligament  rather  below  and  before  it,  and 
the  ovary  (o),  and  its  ligament  (p)  below  and  behind  the 
others. 

Dissection. — To  examine  the  interior  of  the  uterus,  a cut 
is  to  be  made  along  the  anterior  wall  from  the  fundus  to  the 
os  uteri  ; and  then  some  of  the  tissue  is  to  be  taken  away 
on  each  side  of  the  middle  line  to  show  the  contained  cavity. 

The  thickness  of  the  uterine  wall  is  greatest  opposite  the 
middle  of  the  body.  It  is  greater  at  the  centre  than  at  the 
angles  of  the  fundus  (fig.  99),  the  wall  becoming  thinner 
towards  the  attachment  of  the  Fallopian  tubes. 

Interior  of  the  uterus  (fig.  99). — Within  the  uterus  is  a 


Fig.  99.* 


small  space,  which  is  divided  artificially  into  two — one  of 
the  body,  another  of  the  neck  of  the  organ, 
is  a trian-  The  space  occupying  the  body  of  the  viscus  is  triangular  ; 
in  the  body,  in  form,  and  is  larger  than  the  other.  Its  base  is  at  the 

fundus  of  the  uterus,  where  it  is  convex  towards  the  cavity,  i 
and  the  angles  are  prolonged  towards  the  Fallopian  tubes.  i 
The  apex  is  directed  downwards,  and  joins  the  cavity  in  the 
cervix  by  a narrowed  circular  part,  isthmus  (os  uteri  inter- 
num),  which  may  be  narrower  than  the  opening  of  the  j I 
uterus  into  the  vagina. 

! 

* Cavity  of  the  uterus  and  vagina  shown,  with  a posterior  view  of 
the  broad  ligament. — a.  Fundus  uteri,  b.  Body  of  the  uterine  cavity . 
c.  Cervix  with  the  arbor  vitae,  d.  Mouth  of  the  uterus,  e.  Cavity  j 
of  the  vagina,  r.  Broad  ligament  of  the  uterus,  s.  Fallopian  tube: — j 
i.  marking  the  inner  opening,  and  t the  outer  or  corpus  fimbriatum. 
o.  Ovary,  and  p ligament  of  the  ovary. 
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The  space  within  the  neck  terminates  inferiorly  at  the  os  and  a 
uteri  (fig.  99,  c),  and  it  is  continuous  above,  as  before  said,  g^ped" 
with  the  space  within  the  body.  It  is  larger  at  the  middle  space  in  the 
than  at  either  end,  being  spindle-shaped,  and  is  somewhat  neck' 
flattened  like  the  cavity  of  the  body.  Along  both  the  ante-  in  the  neck 
rior  and  the  posterior  wall  is  a longitudinal  ridge,  and  other  ^tSfSbor 
ridges  ( rugae ) are  directed  obliquely  from  these  on  each  side  : vitae, 
this  appearance  has  been  named  arbor  vitce  uterinus.  In  the 
intervals  between  the  rugae  are  some  mucous  follicles,  which 
sometimes  become  filled  and  distended  with  fluid,  and  give 
rise  to  the  rounded  clear  sacs  named  the  ovula  of  Naboth. 

Structure. — The  dense  wall  of  the  uterus  is  composed 
of  layers  of  unstriated  muscular  fibre,  intermixed  with  dense  organ, 
areolar  and  elastic  tissues,  and  large  bloodvessels.  On  the 
exterior  is  the  peritoneum,  and  lining  the  interior  is  a thin 
mucous  membrane. 

The  muscular  fibres  can  be  demonstrated  at  the  full  period  There  are 
of  gestation  to  form  three  strata  in  the  wall  of  the  uterus,  strata : 
viz.  external,  internal,  and  middle.  The  external  layer  con-  external, 
tains  fibres  which  are  mostly  transverse  ; but  at  the  fundus 
and  sides  they  are  oblique,  and  are  more  marked  than  along 
the  middle  of  the  organ.  At  the  sides  the  fibres  converge 
towards  the  broad  ligament  ; some  are  inserted  into  that 
membrane  ; whilst  others  are  prolonged  on  the  Fallopian 
tube,  the  round  ligament,  and  the  ligament  of  the  ovary. 

The  internal  fibres  describe  circles  around  the  openings  of  internal, 
the  Fallopian  tubes,  and  spread  from  these  apertures  till  they 
meet  at  the  middle  line.  At  the  neck  of  the  uterus  they 
become  transverse  in  direction.  The  middle  or  intervening  and  middle, 
set  of  fibres  are  more  indistinct  than  the  others,  and  have 
a less  determinate  direction. 

The  mucous  lining  is  continued  into  the  vagina  at  one  end  Mucous 
of  the  uterus,  and  into  the  Fallopian  tubes  at  the  other.  In 
the  interior  of  the  uterus  it  is  of  a reddish  white  colour,  and 
is  thin,  smooth,  and  adherent,  but  without  papillae.  Like 
the  mucous  membrane  of  the  intestine,  it  possesses  tubular 
glands , which  may  be  either  straight  and  simple,  or  may  be  covered 
twisted  or  branched  ; the  minute  apertures  of  these  are  Wlth  glands- 
scattered  over  the  surface.  In  the  cervix  uteri,  between  the  Follicles  iu 
rugae,  mucous  follicles  and  glands  are  collected,  and  near  the  the  neck- 
outer  opening  are  filiform  papillae. 

The  epithelial  covering  of  the  mucous  membrane  consists  Epithelium, 
of  a single  layer  of  cells,  which  is  columnar  and  ciliated 
throughout  the  cavity  of  the  uterus. 

The  bloodvessels  of  the  uterus  are  large  and  tortuous,  and  Vessels  are 

large. 
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the  veins  occupy  canals  in  the  uterine  substance,  in  which 
they  communicate  freely  together.  The  arteries  are  furnished 
from  the  uterine  and  ovarian  branches.  The  veins  correspond 
with  the  arteries.  The  nerves  are  derived  from  the  sympa- 
thetic, and  are  very  small  in  proportion  to  the  size  of  the 
uterus.  External  to  the  uterus  they  are  not  enlarged  in 
pregnancy.  (Beck.)* 

Bound  ligament  of  the  uterus. — This  firm  cord  supports  the 
uterus,  and  is  contained  partly  in  the  broad  ligament,  and 
partly  in  the  inguinal  canal  (p.  496).  It  is  about  four  or  five 
inches  in  length,  and  is  attached  to  the  upper  part  of  the 
uterus  close  below,  and  anterior  to  the  Fallopian  tube.  A 
process  of  the  peritoneum  accompanies  the  part  of  the  cord 
in  the  inguinal  canal,  and  remains  pervious  sometimes  for  a 
short  distance. 

The  ligament  is  composed  of  unstriated  muscular  fibres, 
derived  from  the  uterus,  together  with  vessels  and  areolar 
tissue.  It  is  said  to  possess  some  transversely  striated 
muscular  fibres. 

OVARIES  AND  FALLOPIAN  TUBES. 

Ovary. — The  ovaries  are  two  bodies,  corresponding  with 
the  testes  of  the  male.  They  are  contained  in  the  broad  liga- 
ments of  the  uterus,  one  in  each,  and  at  the  posterior  aspect. 

Each  ovary  is  of  an  elongated  form,  and  somewhat  flat- 
tened from  above  down.  It  is  of  a whitish  colour,  with 
either  a smooth  or  a scarred  surface . Its  volume  is  variable ; 
but  in  the  virgin  state  it  is  about  one  inch  and  a half  in 
length,  half  that  size  in  width,  and  a third  in  thickness. 
Its  weight  is  nearly  a quarter  of  an  ounce. 

The  ovary  is  connected  with  the  broad  ligament  by  its 
anterior  margin,  where  the  vessels  enter  the  stroma.  Its 
outer  end  is  rounded  and  is  connected  with  one  of  the  fim- 
briae at  the  mouth  of  the  Fallopian  tube.  The  inner  ex- 
tremity is  narrowed,  and  is  attached  to  the  side  of  the  uterus 
by  a fibrous  cord, — the  ligament  of  the  ovary,  which  is 
placed  below  the  level  of  the  Fallopian  tube  and  the  round 
ligament. 

Structure. — The  ovary  consists  of  a fibrous  and  vascular 
stroma  of  areolar  tissue,  which  contains  small  vesicles  or 
ovisacs,  named  Graafian,  and  is  enclosed  within  a fibrous 
tunic.  The  peritoneum  surrounds  the  whole  except  at  the 
attached  margin. 

* See  a Paper  in  the  Philosophical  Transactions  for  1846. 
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The  special  fibrous  coat  (tunica  albuginea)  is  of  some  A fibrous 
thickness  and  of  a whitish  colour,  whence  its  name,  and  is  rounds1" 
adherent  to  the  contained  stroma.  Sometimes  a yellow  spot  stroma, 
(corpus  luteum)  or  some  fibrous  cicatrices  may  be  seen  in 
this  covering. 

The  ovisacs  or  the  Graafian  resides  are  small  round  trans-  in  the 
parent  bodies,  and  are  from  thirty  to  fifty  or  one  hundred  smanaaie 
or  more  in  number  in  each  ovary  till  after  the  child-bear-  vesicles, 
ing  period.  They  vary  in  size  from  a pin’s  head  to  a pea, 
and  are  scattered  through  the  stroma  of  the  ovary.  They 
are  largest  in  size  towards  the  circumference  of  the  organ,  Size  and  • 
and  sometimes  they  may  be  seen  projecting  through  the 
fibrous  coat. 

Each  consists  of  a transparent  coat  with  a fluid  inside.  Coat  ; 

The  coat  of  the  vesicle  named  ovi-capsule  (tunica  fibrosa),  is 
formed  of  fine  areolar  tissue,  and  is  united  to  the  stroma  of 
the  ovary  by  a network  of  bloodvessels,  which  ramifies  in 
the  wall.  Lining  it  is  a laminar  series  of  nucleated  cells — 
the  membrana  granulosa  of  Baer,  which  is  thickened  at  one 
spot  on  the  side  towards  the  ovary,  and  forms  a prominence, 
the  germinal  eminence,  around  the  ovum.  The  fluid  in  the  contents, 
interior  is  transparent  and  albuminous  ; and  in  it  is  sus- 
pended the  minute  vesicular  ovum,  together  with  molecular 
granules. 

When  the  Graafian  vesicle  is  matured  it  bursts  on  the  Shedding  of 
surface  of  the  ovary,  and  the  contained  ovum  escapes  into  an  ovum 
the  Fallopian  tube.  After  the  shedding  of  the  ovum  the  and  corpus 
ruptured  vesicle  gives  origin  to  a yellow  substance,  corpus 
luteum , which  finally  changes  into  a cicatrix. 

Bloodvessels  and  nerves. — The  ovarian  artery  pierces  the  Artery; 
ovary  at  the  anterior  or  attached  border,  and  its  branches 
run  in  zigzag  lines  through  the  stroma,  to  which  and  the 
Graafian  follicles  they  are  distributed.  The  veins  begin  in  veins  ; 
the  follicles  and  the  texture  of  the  ovary,  and  after  escaping 
from  its  substance,  form  a plexus  ( pampiniform ) near  the 
ovary,  and  within  the  fold  of  the  broad  ligament.  The  nerves  nerves, 
are  derived  from  the  sympathetic  on  the  ovarian  and 
uterine  vessels. 

Appendage  to  the  ovary. — (Parovarium,  Organ  of  Rosen-  Appendage 
muller. ) On  holding  up  the  broad  ligament  of  the  uterus  to  ovary- 
to  the  light,  a collection  of  small  tortuous  tubules  will  be  Sltuatlon- 
seen  between  the  ovary  and  the  Fallopian  tube.  This  mass  Form, 
is  the  remnant  of  the  Wolffian  body  of  the  fetus  ; and  it  is 
about  one  inch  broad  with  its  base  to  the  Fallopian  tube, 
and  apex  to  the  attached  part  of  the  ovary.  The  small 


656 


DISSECTION  OF  THE  PELYIS. 


tubes  are  quite  separate  from  tbe  surrounding  parts,  and  are 
about  twelve  to  twenty  in  number.  Each  is  a closed  fibrous 
capsule  with  a clear  fluid  within,  and  a lining  of  one  layer  of 
columnar  epithelium. 

Fallopian  Tubes.- — These  tubes  convey  the  ova  from  the 
ovaries  to  the  uterus,  and  correspond  in  their  office  with  the 
vasa  deferentia  in  the  male. 

The  tubes  are  two  in  number,  one  on  each  side.  Each  is 
about  four  inches  in  length.  Cord-like  at  the  inner  end, 
where  it  is  attached  to  the  upper  part  of  the  uterus,  it  in- 
creases in  size  towards  the  outer  end,  and  terminates  in  a 
wide  extremity,  like  the  mouth  of  a trumpet.  This  dilated 
end  is  fringed  and  named  corpus  fimbriatum ; and  the  serra- 
tions of  its  circumference  are  called  fimbrise.  When  the  fim- 
briated end  is  floated  out  in  water,  one  of  the  processes  may 
be  seen  to  be  connected  with  the  outer  end  of  the  ovary.  In 
the  centre  of  the  fimbrise  is  a groove  leading  to  the  orifice  ! 
of  the  Fallopian  tube. 

On  opening  the  tube  with  care,  the  size  of  the  contained 
space,  and  its  small  aperture  into  the  uterus  can  be  observed. 
Its  canal  varies  in  size  at  different  spots  ; — the  narrowest 
part  is  at  the  orifice  into  the  uterus,  where  it  scarcely  gives 
passage  to  a fine  bristle  ; towards  the  outer  end  it  increases 
a little,  but  it  is  rather  diminished  in  diameter  at  the  outer 
aperture. 

Structure. — This  excretory  tube  has  the  same  structure  , 
as  the  uterus  with  which  it  is  connected,  viz.  a muscular  / 
tunic,  covered  externally  by  peritoneum,  and  lined  by  mu- 
cous membrane. 

The  muscular  coat  is  formed  of  an  external  or  longitu-  | 
uterus  fr°m  ^inal,  and  an  internal  or  circular  layer  ; both  these  are  con- 
tinuous with  similar  strata  in  the  wall  of  the  uterus. 

Mucous  coat  The  mucous  membrane  forms  some  longitudinal  folds, 
particularly  at  the  outer  end.  At  the  inner  extremity  of 
the  canal  it  is  continued  into  the  mucous  lining  of  the  uterus, 
is  continu-  bud  at  the  outer  end  it  joins  the  peritoneal  covering.  An 

ous  with  pe-  elongated  ciliated  epithelium  covers  the  surface,  as  in  the 
ntoneum.  , 

uterus. 

Vessels.  The  bloodvessels  and  nerves  are  furnished  from  those  sup- 

plied to  the  uterus  and  the  ovary. 

THE  BLADDER,  URETHRA,  AND  RECTUM. 

Anatomy  Bladder. — The  peculiarities  in  the  form  and  size  of  the 

given  be-  femaje  bladder  have  been  noticed  in  the  description  of  the 
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connections  of  the  viscera  of  the  female  pelvis  (p.  G19).  For 
a notice  of  its  structure,  the  anatomy  of  the  male  bladder  is 
to  be  referred  to  (p.  635). 

Dissection. — To  prepare  the  bladder,  distend  it  with  air,  Preparation 
and  remove  the  peritoneal  covering  and  the  loose  tissue  from  oflt* 
the  muscular  fibres.  After  the  external  anatomy  of  the 
bladder  and  urethra  have  been  learnt,  both  the  receptacle  for 
the  urine  and  its  excretory  tube  are  to  be  slit  open  along 
the  upper  part. 

Urethra. — The  length  and  the  connections  of  this  ex- Length  of 
cretory  tube  are  given  in  page  619.  urethra. 

The  average  diameter  of  the  tube  is  rather  more  than  a Size ; 
quarter  of  an  inch,  and  the  canal  is  enlarged  and  funnel- 
shaped  towards  the  neck  of  the  bladder.  JNTear  the  external 
aperture  there  is  a hollow  in  the  floor  of  the  tube.  In  con- 
sequence of  not  being  surrounded  by  resistant  structures,  the  it  can  be 
female  urethra  is  much  more  dilatable  than  the  corresponding  dilated, 
passage  in  the  male. 

Structure.  — This  tube,  like  the  urethra  of  the  male,  con-  Tube  like 
sists  of  a mucous  coat,  which  is  enveloped  by  a plexus  of  the 
bloodvessels,  and  by  muscular  fibre. 

The  muscular  coat  extends  the  whole  length  of  the  urethra.  Muscular 
Its  fibres  are  circular,  and  continuous  behind  with  the  middle  cularfibres. 
layer  of  the  bladder.  This  covering  is  placed  between  the 
constrictor  urethrae  and  the  submucous  layer,  as  in  the  male 
(p.  639)  ; and  the  part  nearest  the  bladder  will  correspond 
with  the  prostatic  enlargement  in  the  other  sex. 

The  mucous  coat  is  pale  except  near  the  outer  orifice.  It  Mucous 
is  marked  by  longitudinal  folds  ; and  one  of  these,  in  the  coat* 
floor  of  the  canal,  resembles  the  median  crest  in  the  male  A fold  in 
urethra  (p.  639).  Around  the  outer  orifice  are  some  mucous  floor' 
follicles ; and  towards  the  inner  end  are  some  mucous  glands , Follicles 
whose  apertures  are  arranged  in  lines  between  the  folds  of  and  glands‘ 
the  membrane,  and  are  turned  towards  the  bladder.  A 
laminar  epithelium  is  spread  over  the  surface,  and  beneath  Epithelium, 
it  are  deeper  conical  cells  as  in  the  bladder. 

A submucous  stratum  of  longitudinal  elastic  and  muscular  Submucous 
tissues  lies  close  to  the  mucous  membrane  as  in  the  male.  tlssue‘ 

Rectum. — The  structure  of  the  rectum  is  similar  in  the  Rectum  like 
two  sexes  ; and  the  student  may  use  the  description  in  the  tlie 
Section  on  the  anatomy  of  the  viscera  of  the  male  pelvis 
(p.  644). 

Dissection. — The  rectum  may  be  prepared  for  examination  Preparation 
by  distending  it  with  air  or  tow,  and  removing  the  peritoneal  of  iectum- 
covering  and  the  areolar  tissue  from  its  surface. 


u u 
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Muscles. — The  two  following  muscles,  pyriformis  and 
obturator  internus,  have  their  origin  within  the  cavity  of  the 
pelvis. 

The  pyriformis  muscle  is  w ide  and  fleshy  within  the  pelvis, 
and  is  directed  outwards  through  the  great  sacro-sciatic 
notch  to  the  great  trochanter  of  the  femur.  The  muscle  has 
received  its  name  from  its  form. 

In  the  pelvis  the  pyriformis  arises  by  three  slips  from  the 
second,  third,  and  fourth  pieces  of  the  sacrum,  both  between, 
and  external  to  the  anterior  apertures ; as  it  passes  from  the 
pelvis,  it  takes  origin  also  from  the  surface  of  the  hip  bone 
forming  the  upper  part  of  the  large  sacro-sciatic  notch,  and 
from  the  great  sacro-sciatic  ligament.  From  this  origin  the 
fibres  converge  to  the  tendon  of  insertion  into  the  trochanter. 
(See  Dissection  of  the  Buttock.) 

The  anterior  surface  is  in  contact  with  the  rectum,  but 
more  on  the  left  than  the  right  side ; with  the  sacral  plexus, 
and  with  the  sciatic  and  pudic  branches  of  the  internal  iliac 
vessels.  Whilst  the  opposite  surface  rests  on  the  sacrum, 
and  is  covered  by  the  great  gluteal  muscle  outside  the  pelvis. 
The  upper  border  is  near  the  hip  bone,  the  gluteal  vessels 
and  the  superior  gluteal  nerve  being  between ; and  the  lower 
border  is  contiguous  to  the  coccygeus  muscle,  only  the  sciatic 
and  pudic  vessels  and  nerves  intervening. 

The  obturator  internus  muscle,  like  the  preceding,  has 
its  origin  in  the  pelvis,  and  its  insertion  out  of  the  cavity  at 
is  bent  over  the  great  trochanter  of  the  femur  ; but  the  part  outside  is 
pelvis.  almost  parallel  in  direction  with  that  inside  the  pelvis. 

Origin  in  the  The  muscle  arises  by  a broad  fleshy  attachment  from  the 
pelvis.  inner  surface  of  the  obturator  membrane,  except  a small  part 
below,  and  from  the  fibrous  arch  bounding  the  canal  con- 
taining the  obturator  vessels  and  nerves  ; slightly  from  the 
surface  of  bone  internal  to  the  membrane  ; and  largely  from 
the  smooth  inclined  surface  of  the  pelvis  behind  the  thyroid 
hole, — reaching  upwards  to  the  brim,  downwards  to  the 
outlet,  and  backwards  to  the  great  sacro-sciatic  notch  of  the 
pelvis,  though  opposite  the  small  sacro-sciatic  notch  a thin 
layer  of  fat  separates  the  fleshy  fibres  from  the  bone.  The 
Arching  of  fibres  are  directed  backwards  and  somewhat  downwards,  and 
end  in  four  or  five  tendinous  pieces,  which  turn  over  the 


Obturator 

muscle 


its  tendons 
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sharp  pulley-like  surface  at  the  back  of  the  hip  bone  corre-  over  the 
sponding  with  the  small  sacro-sciatic  notch.  Outside  the  hlPbone- 
pelvis  the  tendons  blend  into  one,  which  is  inserted  into  the  insertion, 
great  trochanter. 

The  pelvic  portion  of  the  muscle  is  in  contact  by  one  sur-  P^of 
face  with  the  wall  of  the  pelvis  and  the  obturator  membrane  ; in  pelvic 
and  by  the  other  surface  with  the  fascia  lining  the  pelvic  cavity> 
wall,  and  towards  its  lower  border  with  the  pudic  vessels 
and  nerve.  Above  the  level  of  the  levator  ani,  viz.  a line 
from  the  lower  part  of  the  symphysis  pubis  to  the  ischial  perineal 
spine,  the  muscle  corresponds  with  the  cavity  of  the  pelvis,  space, 
but  below  that  line,  with  the  ischio-rectal  fossa. 

Coccygeus  Muscle. — The  position  and  the  connections  of  Coccygeus 
this  muscle  may  be  now  studied  in  the  interior  of  the  pelvis.  muscle- 
The  muscle  is  described  at  p.  605. 

The  several  bones  of  the  pelvis  have  the  following  articu-  Outline  of 
lations  with  one  another.  The  sacrum  is  joined  by  its  base  latlo^s1011™ 
to  the  last  lumbar  vertebra,  and  by  its  apex  to  the  coccyx. 

Laterally  this  central  bone  is  united  with  the  two  innomi- 
nate bones.  And  the  innominate  bones  are  connected 
together  in  front,  as  well  as  to  the  sacrum  and  the  spinal 
column  posteriorly. 

Sacro-vertebral  Articulation". — The  base  of  the  sacrum  union  of 

is  articulated  with  the  last  lumbar  vertebra  by  ligaments  sacrum  with 

J ° last  verte- 

similar  to  those  uniting  one  vertebra  to  another  (p.  407)  ; bra. 
and  by  one  special  ligament — the  sacro- vertebral. 

Dissection. — For  the  best  manner  of  bringing  these  dif-  Dissection, 
ferent  ligaments  into  view,  the  dissector  must  consult  the 
directions  already  given  for  the  dissection  of  the  ligaments 
of  the  vertebrae  (p.  408). 

The  common  ligaments  between  the  bodies  of  the  two  Byliga- 
bones  are  an  anterior  and  a posterior,  with  an  intervening 
fibro-cartilaginous  substance.  Between  the  neural  arches  brse, 
are  the  ligamenta  subflava  ; between  the  spines,  the  supra 
and  interspinous  bands ; and  between  the  articular  processes 
are  capsular  ligaments  and  synovial  membranes. 

The  sacro- vertebral  or  intertransverse  ligament  (fig.  100  ])  and  by 
is  a strong  bundle  of  fibres,  which  reaches  from  the  under  bandfsacro- 
surface  of  the  tip  of  the  transverse  process  of  the  last  lumbar  vertebral, 
vertebra  to  the  lateral  part  of  the  base  of  the  sacrum  (trans- 
verse process).  Widening  as  it  descends,  the  ligament  joins 
the  fibres  in  front  of  the  lateral  articulation  between  the 
•sacrum  and  the  innominate  bone. 

Sacro-coccygeal  Articulation.  — The  bodies  of  the  Union  of 
sacrum  and  coccyx  are  united  by  a fibro-cartilage,  and  by  coccyx. and 

u it  2 
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Dissection. 


An  anterior 
and 


a posterior 
ligament, 


and  a fibro- 
cartilage. 


Union  of  the 
cornua. 


Union  of 
bones  of  the 
coccyx. 


Union  be- 
tween the 
sacrum  and 
hip  bone. 


To  dissect 
the  liga- 
ments. 


an  anterior  and  a posterior  common  ligament.  And  there 
is  a separate  articulation  for  the  cornua  of  the  bones. 

Dissection .■ — Little  dissection  is  necessary  for  these  liga- 
ments. When  the  areolar  tissue  has  been  removed  alto- 
gether from  the  bones,  the  ligaments  will  be  apparent. 

The  anterior  ligament  (sacro-coccygeal)  consists  of  a few 
fibres  that  pass  between  the  bones  in  front  of  the  fibro- 
cartilage. 

The  posterior  ligament  is  wide  at  its  attachment  to  the 

lower  margin  of  the  orifice 
Fig.  100.*  of  the  sacral  canal,  but  nar- 

rows as  it  descends  to  be 
inserted  into  the  coccyx. 

The  fibro-cartilage  resem- 
bles that  between  the  ver- 
tebrse,  and  is  attached  to  i 
the  surfaces  of  the  bones. 

Articulation  of  the  cornua.  J 
— The  cornua  of  the  first 
piece  of  the  coccyx  articu-  I 
late  with  the  cornua  of  the 
last  sacral  vertebra  by  liga- 
mentous bands,  instead  of 
joints  as  in  the  articular 
processes  of  the  other  ver- 
tebrae. 

Union  of  the  bones  of  ' 
the  coccyx. — Whilst  the 
several  pieces  of  the  coccyx  remain  separate,  their  centres  | 
are  connected  together  by  anterior  and  posterior  bands,  and  j 
by  intervening  thin  fibro-cartilages.  But  in  the  male  adult  :i 
the  bones  are  generally  joined  by  ossific  matter. 

Sacro-iliac  Articulation. — The  irregular  surfaces  by 
which  the  sacrum  and  the  innominate  bone  articulate,  are 
united  by  cartilage,  and  maintained  in  contact  by  anterior 
and  posterior  sacro-iliac  ligaments.  Interiorly  the  bones  are 
further  connected,  without  being  in  contact,  by  the  strong 
sacro- sciatic  ligaments. 

Dissection. — To  see  the  posterior  ligaments,  the  mass  of 
muscle  at  the  back  of  the  sacrum  is  to  be  removed  on  the  , 
side  on  which  the  innominate  bone  remains ; and  the  anterior 


* Ligaments  of  the  pelvis  and  hip  joint. — 1.  Sacro-vertebral.  2.  Ilk-  j , 
vertebral  or  ilio-lumbar.  7.  Anterior  sacro-iliac.  8.  Symphysis  pubis.  | j 
9.  Subpubic  ligament.  10.  Obturator  ligament  or  membrane.  11.  Hip 
joint  capsule.  12.  Ilio -femoral  band. 
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bands  will  be  visible  on  tbe  removal  of  some  areolar  tissue. 

The  great  sacro-sciatic  ligament  is  dissected  with  the  lower 
limb  ; and  the  small  ligament  will  be  brought  into  view  by 
removing  the  coccygeus. 

The  anterior  sacro-iliac  ligament  (fig.  100,  7 ) consists  of  ^enor 
a few  thin  scattered  fibres,  which  are  attached  to  the  sacrum 
and  the  hip  bone  near  their  articular  surfaces. 

The  posterior  ligaments  (sacro-iliac)  are  much  stronger  Posterior 
than  the  anterior,  and  the  fibres  are  collected  into  bundles. 

These  ligaments  pass  from  the  rough  inner  surface  at  the 
posterior  extremity  of  the  innominate  bone  to  the  first  two 
pieces  of  the  sacrum.  One  bundle,  which  is  distinct  from  one  more 
the  others,  and  more  superficial,  is  named  the  oblique  or  long  j^l^the 
posterior  ligament ; it  is  attached  to  the  posterior  upper  iliac  rest, 
spinous  process,  and  descends  almost  vertically  to  the  third 
piece  of  the  sacrum. 

Articular  cartilage.  — Between  the  irregular  surfaces  of  ^tiiage1* 
the  bone  in  this  articulation  (sacro-iliac  symphysis)  is  a thin 
uneven  layer  of  cartilage.  In  it  there  is  sometimes  a hollow 
with  irregular  surfaces  like  that  in  the  cartilage  of  the  sym- 
physis pubis.  On  separating  the  bones  after  the  other  liga- 
ments are  examined,  the  cartilage  may  be  detached  with  a 
knife. 


Two  sacro-sciatic  liga- 

Fig. 101.* 

Sacro-sciatic 

ments  pass  from  the  lateral 
part  of  the  sacrum  and 
coccyx  to  the  ischial  spine 
and  tuberosity  of  the  hip 
bone,  across  the  space 
between  the  bones  at  the 
back  of  the  pelvis.  The 
ligaments  are  named  large 
and  small. 

ligaments 
are  two ; 

The  large  ligament 
(fig.  101,  4)  reaches  from 
the  back  of  the  hip  bone, 
and  from  the  side  of  the 
sacrum  and  coccyx  to  the 

large ; 

ischial  tuberosity  ; but  it  may  have  been  cut  in  the  dissec- 
tion of  the  gluteal  region,  with  which  it  is  examined. 

The  small  ligament  (fig.  101, 5)  is  attached  internally  by  small; 
a wide  part  to  the  border  of  the  sacrum  and  coccyx,  where 
it  is  united  with  the  origin  of  the  preceding  ligament.  The 

* Great  sacro-sciatic  ligaments. — 4.  Large  or  posterior  ligament. 

5.  Small  or  anterior  ligament. 
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attachments 


and  connec- 
tions. 


Apertures 
formed  by 
them. 


Special  liga- 
ments of 
hip  bones. 


Ilio-lumbar 


fixes  the 
bone  be- 
hind. 


Obturator 
membrane 
closes  an 
aperture  in 
front. 


Union  at 
the  pubes. 


Anterior 

band. 


fibres  are  directed  outwards  to  the  ischial  spine  of  the  hip 
bone,  and  are  inserted  into  it  by  a narrowed  part.  Its 
pelvic  surface  is  covered  by  the  coccygeus  muscle,  and  its 
opposite  surface  is  in  contact  with  the  great  sacro-sciatic 
ligament.  Above  this  ligament,  between  it  and  the  bone,  is 
the  large  sacro-sciatic  foramen  ; and  below  it  is  the  small 
foramen  of  the  same  name. 

By  their  position  these  ligaments  convert  into  two  apertures 
or  foramina  (sacro-sciatic),  the  large  sacro-sciatic  excavation 
in  the  dried  bones  : these  openings,  and  the  parts  they  give 
passage  to,  are  described  in  the  dissection  of  the  buttock. 

Ligaments  of  the  Innominate  Bones. — The  innominate 
bones  are  united  in  front,  at  the  pubic  symphysis,  by  an 
interposed  cartilage  and  special  ligaments  ; and  behind,  each 
is  connected  with  the  transverse  process  of  the  last  lumbar 
vertebra  by  a special  band  (ilio-lumbar).  In  the  centre  of  the 
bone  is  a membranous  structure  closing  the  thyroid  aperture. 

The  ilio-lumbar  or  ilio-vertebral  ligament  is  triangular  in 
form  (fig.  100,  2),  and  is  divided  into  fasciculi.  Internally 
it  is  attached  to  the  tip  of  the  transverse  process  of  the  last 
lumbar  vertebra  ; externally  the  fibres  spread  out,  and  are 
inserted  into  the  iliac  crest,  opposite  the  posterior  part  of 
the  iliac  fossa  on  the  inner  aspect  of  the  hip  bone.  To  the 
upper  border  of  this  ligament  the  fascia  lumborum  is  attached. 
Its  posterior  surface  is  covered  by  the  quadratus  lumborum, 
and  its  anterior  by  the  iliacus  muscle. 

The  obturator  membrane  closes  almost  entirely  the  thyroid 
foramen  (fig.  100,  10),  and  is  composed  of  fibres  crossing  in 
different  directions.  It  is  attached  at  the  outer  and  upper 
part  to  the  bony  margin  of  the  foramen,  except  above  where 
the  obturator  vessels  lie  ; and  it  is  connected  towards  the 
inner  part  to  the  pelvic  surface  of  the  bone.  The  surfaces 
of  the  ligament  give  attachment  to  the  obturator  muscles. 
Branches  of  the  obturator  artery  and  nerve  perforate  it. 

Pubic  Articulation  (symphysis  pubis). — The  oval  pubic 
surfaces  of  the  hip  bones  are  united  by  cartilage,  and  by 
fibres  in  front  of,  and  above  the  bones.  They  are  also  con- 
nected by  a strong  subpubic  ligament. 

The  anterior  pubic  ligament  (fig.  800,  8)  is  very  strong  and 
is  formed  of  different  layers  of  fibres.  The  superficial  are 
oblique,  and  cross  one  another,  uniting  with  the  aponeurosis 
of  the  external  oblique  muscle  of  the  abdomen  ; but  the 
deeper  fibres  are  transverse  between  the  surfaces  of  the 
bones.  Some  of  the  deeper  fibres  contain  cartilage  cells. 
There  is  not  any  posterior  band  ; but  beneath  the  periosteum 
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there  are  a few  scattered  fibro-cartilaginous  fibres,  as  in  front, 
in  contact  with  the  cartilage. 

The  superior  ligamentous  fibres  are  placed  as  their  name  Upper  band, 
expresses. 

The  subpubic  ligament  (ligam.  arcuatum)  is  a strong  tri-  Subpubic 
angularly-shaped  band  below  the  symphysis  (fig.  100,  <J),  and  llgament* 
occupies  the  upper  part  of  the  pubic  arch.  Its  fibres  curve 
downwards,  and  are  attached  on  each  side  to  the  bone.  The 
apex  of  the  ligament  touches  the  articular  cartilage,  and  the 
base  is  turned  towards  the  membranous  part  of  the  urethra 
and  the  muscle  around  it. 

Cartilage. — This  structure  will  be  best  seen  by  opening  Cartilage, 
the  articulation  behind.  A transverse  section  will  also  show  hcm  seen  ’ 
the  disposition  of  the  anterior  ligament  of  the  articulation. 

The  cartilage  joins  the  bones  in  front,  and  is  firmly  fixed  disposition 
to  the  ridged  bony  surfaces  of  the  symphysis.  It  is  larger  j^yg^sym’ 
above  than  below,  and  is  generally  as  thick  again  before  as 
behind.  Yariations  in  size  depend  on  the  shape  of  the  bones, 
and  not  on  difference  in  sex. 

Towards  the  posterior  part  of  the  cartilaginous  mass  a Hollow  in 
hollow  or  narrow  fissure  is  excavated  with  uneven  walls  lL 
and  a synovial-looking  fluid  and  a fibrous  structure  with 
large  interspersed  compound  cells  is  to  be  recognised  in  its 
wall.  This  space  varies  in  size.  It  extends  usually  the  Variations  in 
whole  depth  of  the  cartilage.  In  some  bodies  it  reaches  size* 
through  the  whole  thickness  from  before  back  so  as  to  divide 
the  mass  into  two  collateral  pieces  ; in  others  it  projects 
through  only  a half  or  a third  of  the  cartilage. 

• * This  hollow  is  said  to  increase  in  pregnancy. 


The  Abdominal  Aorta  gives  off 
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TABLE  OF  THE  ARTERIES  OF  THE  ABDOMEN. 


(1.  Phrenic. 


2.  coeliac 


Coronary 


hepatic  . 


^ splenic 


f (Esophageal 
• ( gastric. 


_ . ( Pancreatic 

3.  superior  intestinal 

mesente-  J ileo.colio 
no  . . j colic 

4.  middle  V middle  colic 

capsular 

5.  renal 

6.  spermatic 

7.  inferior  r Loft  colio 
mesente-  J aigmoid 

nc  ■ • ( superior  hsemorrhoidal. 

8.  lumbar 

9.  middle 
sacral* 


Superior 
pyloric 

, . ( Inferior  pyloric 

gastro-epi-  j pancreatico-duo- 
Pl01°  • •(  denal. 
left  hepatic 
branch 

right  hepa-  ) r H 
v tic  branch  V ^stlc- 
( pancreatic  ) 

| vasa  brevia 
. -{  splenic 
| left  gastro- 
epiploic. 


/ External  iliac 


10.  common 
iliac  . . 


f Epigastric 

i circumflex 
1 iliac 


f Pubic  branch 
anastomotic 
{ cremasteric. 

Ilio-lumbar 
lateral  sacral 
gluteal 


( Parietal 
branches  . 


internal  iliac . . < 


visceral 

branches 


sciatic 


pudic  . 


^ obturator 
( JNIiddle  hsemor- 
i rhoidal 
-l  vesical 
J uterine 
V,  vaginal. 


Superficial 
deep. 

Coccygeal 
. comes  nervi 
• ischiadici 
(.  muscular. 
f Yiscei’al 
inferior  hsemor- 
rhoidal 

superficial  pe- 
rinseal 
■{  transverse  pe- 
rinseal 

artery  of  the  bulb 
to  corpus  caver- 
nosum 

dorsal  artery. 
Articular. 


The  branches  marked  with  an  asterisk  are  single. 
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TABLE  OF  THE  VEIN'S  OF  THE  ABDOMEN". 


( Internal 
iliac 


( Hpemorrhoi- 
dal  plexus 


vesico-pro- 

( Visceral  J static 

branches  . ' plexus 

uterine 

j v.  vaginal. 


f Vesical 
I dorsal  of  the 
. ■{  penis 
| deep  veins  of  the 
V.  penis. 


( Obturator 


parietal 

branches 


pudic  . . 


( Veins  of  corpus 
cavernosum 
of  the  bulb 
transverse  peri- 
nseal 

superficial  peri- 
nseal 

inferior  hsemor- 
^ rhoidal. 


(1.  Common 
iliac  . . * 


external  ( EP^astric 

external  J circumflex 

lliac  • * { iliac. 

ilio-lumbar 
lateral 
sacral 
middle  sa- 
cral into 
^ the  left. 

2.  vertebro- 
lumbar 


sciatic 
^ gluteal. 


Inferior 
Vena 
cava  re- 
ceives 


3.  right 
spermatic 


^ 4.  renal  . . { 

| left 

5.  right 
capsular 

6.  diaphrag- 
matic 


f Splenic  . 


capsular 

spermatic 


f Splenic 
branches 
vasa  brevia 
pancreatic 
left  gastro- 
. epiploic. 


7.  vena 
portse  by- 
means  of  " 
the  hepa- 
tic veins . 


superior  me- 
senteric . 


/ Left  colic 
. sigmoid 

inferior  me-  , superior 
V senteric  • | hsemor- 
^ rhoidal. 

/ Intestinal 
I ileo-colic 
right  colic 
J middle  colic 
I right  gastro- 
epiploic 
pancreatic. 


{coccygeal 
comes  nervi 
ischiadici 
muscular. 


coronary 
^ cystic. 
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TABLE  OF  THE  SPINAL  NERVES  IN  THE  ABDOMEN. 


Internal  . 


Muscular. 


( Posterior  branches  .<  ( 

4 external  . -j 


Lumbar 
spinal 
nerves  di- 
vide into  . 


Muscular 

cutaneous. 


c Cutaneous  of  the 
( Ilio-hypo-  J ilium 
gastric . . j hypogastric 

V branch. 

mo-inguinal  { 


Anterior  branches ; 
of  these  the  four 
first  end  in  the  -<( 
LUMBAR  PLEXUS, 
which  supplies 


external  cu- 
taneous . 

genito-cru- 
ral  . 


1 of  the  groin. 

To  integuments 
of  the  thigh. 

f Genital  branch 
\ crural  branch. 


anterior  cru- 
ral 


I Branches  inside 
! the  pelvis 


{ 


To  the  iliacus 
muscle. 

To  the  femoral 
artery. 


i Branches  outside  I are  noticed  in  the 
V the  pelvis  . . 1 thlSh- 


obturator 


Accessory . 


( Other  offsets  are 
\ described  in 
t the  thigh. 


Muscular 

/ Posterior  branches  I and 

j unite  together  and  ? cutaneous 

give  off  . • • j filaments. 


Sacral 
spinal 
nerves  di- 
vide into  . 


( Visceral 
/ _ , to  h-vator  ani 

Branches  in-  . obturator  in- 
side the  j + ug 

P^vis.  • Uothepyriformis 


The  anterior  branch- 
es of  the  four  su- 
perior unite  with  -< 
the  lumbo-sacralin 
the  sacral  plex- 
us, f and  furnish  . 


( pudic 


• •< 


branches 
outside  the 
pelvis  . . 


V. 

inferior  hemor- 
rhoidal (some- 
times). 

To  the  superior  > 
gemellus 
to  the  inferior  ge- 
mellus and  the 
quadratus 
j articular 
I small  sciatic 
^ great  sciatic 


( Inferior  hemor- 
rhoidal 

superficial  peri- 
neal— (anterior 
and  posterior) 
muscular 
to  the  bulb 
dorsal  of  the  pe- 
nis. 


these  are  de- 
scribed in  the 
thigh. 


J 


* The  lumbo-sacral  gives  off  the  superior  gluteal  nerve, 
f The  other  sacral  nerves  are  described  at  p.  627. 
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TABLE  OF  THE  SYMPATHETIC  NERVE  OF  THE  ABDOMEN. 


( 


Solar  plexus  * or 
prevertebral  centre 
of  the  abdomen, 
furnishes  the  fol- 
lowing plexuses  : 


Diaphragmatic 
coeliac 

superior  mesenteric . 
suprarenal 
renal .... 
aortic  . . . . 


( Coronary  plexus 
-{  hepatic 


/ Pyloric 


j right  gastro-epiploic 
' j pane reat. -duodenal 
A cystic. 

" splenic  . . i Left  gastro-epiploic 

( pancreatic. 

Offsets  to  small  and  large  intestine. 


Spermatic  plexus,  filaments  to  the. 
Hypogastric . 


spermatic 

^ inferior  mesenteric  . 


f Offsets  to  the  large  intestine 
( Superior  hsemorrhoidal. 


Hypogastric  _ plex-  ( inferior  hsemorrhoidal 
us  f ends  m the  1 
pelvic  plexus  on 
each  side,  which 
gives  the  following 
plexuses : . . . 

7 vaginal. 


vesical 

uterine 


•1 


Prostatic 

cavernous 
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( External  branches  . 

Gangliated  cord  of 
the  sympathetic  in  J 
the  abdomen  sup-  ] 
plies 


internal  . 


( To  the  lumbar  and  sacral 
( spinal  nerves. 


( To  aortic  plexus 
| to  hypogasiric  plexus 
! to  join  round  middle 
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| between  the  cords  on  the  coccyx, 
^ in  the  ganglion  imjpar. 


* 


This  receives  . 


{ 


Great  splanchnic  nerves 
part  of  small  splanchnic 
offset  of  pneumo-gastric. 


| This  is  joined  f 
above  by  . .1 


The  aortic  plexus 
filaments  from  the  lum- 
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PNEUMO-GASTRIC  NERVE  IN  THE  ABDOMEN. 
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| coeliac  and  splenic 
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J to  the  front  of  the 

j stomach  and  the 

l hepatic  plexus. 


CHAPTER  IX. 

DISSECTION  OF  THE  LOWER  LIMB. 


Section  I. 

THE  FRONT  OF  THE  THIGH. 


Directions. 


Position  of 
the  body. 


Objects  on 
the  surface. 


Promi- 
nences 
limiting  the 
thigh  above. 


Hollow  of 

Scarpa’s 

space. 


Groove  over 

femoral 

artery. 


All  the  parts  described  in  Section  I.  are  to  be  examined 
before  the  time  for  turning  the  body  arrives. 

Position . — During  the  dissection  of  the  front  of  the  thigh 
the  body  should  lie  on  the  back,  with  a block  of  a suitable 
size  beneath  the  loins,  and  the  lower  limbs  should  hang  over 
the  end  of  the  dissecting  table.  The  limb  is  to  be  rotated 
outwards,  so  as  to  make  evident  a hollow  at  the  upper  part 
of  the  thigh  ; and  it  is  to  be  supported  in  a half  bent  posi- 
tion by  means  of  a stool  beneath  the  foot. 

Surface  marking. — Before  any  of  the  integument  is  re- 
moved from  the  limb,  the  student  is  to  observe  the  chief 
markings  and  eminences  on  the  surface  of  the  thigh. 

The  limit  between  the  thigh  and  the  abdomen  is  marked 
in  front  by  the  firm  band  of  Poupart’s  ligament  intervening 
between  the  crest  of  the  hip  bone  and  the  pubes.  On  the 
outer  side  the  separation  is  indicated  by  the  convexity  of  the 
iliac  crest  of  the  hip  bone,  which  subsides  behind  in  the  sa- 
crum and  coccyx.  On  the  inner  side  is  the  projection  of  the 
pubes,  from  which  a line  of  bone  (pubic  arch)  may  be  traced 
backwards  along  the  inner  and  upper  part  of  the  limb  to  the 
ischial  tuberosity. 

On  the  anterior  aspect  of  the  thigh,  and  close  to  Poupart’s 
ligament,  is  a slight  hollow,  corresponding  with  the  trian- 
gular space  of  Scarpa,  in  which  the  larger  vessels  of  the 
limb  are  contained  ; and  extending  thence  obliquely  along 
the  inner  side  of  the  limb,  is  a slight  depression  marking  the 
situation  of  the  femoral  artery  beneath.  The  position  of  the 
arterial  trunk  may  be  ascertained  by  a line  on  the  surface 
from  the  centre  of  the  interval  between  the  symphysis  pubis 
and  the  crest  of  the  hip  bone,  to  the  inner  condyle  of  the 
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femur.  On  the  outer  side  of  the  thigh,  about  four  inches  Position  of 
below  the  iliac  crest  and  the  same  distance  from  its  anterior  chanter°" 
spine,  the  student  will  be  able  to  recognise  the  well-marked 
projection  of  the  great  trochanter  of  the  femur.  In  a thin  Head  of  the 
body  the  head  of  the  femur  may  be  felt  by  rotating  the  limb  femur* 
inwards  and  outwards,  whilst  the  thumb  of  one  hand  is 
placed  in  the  hollow  below  Poupart’s  ligament,  and  the 
fingers  behind  the  great  trochanter. 

At  the  knee  the  outline  of  the  several  bones  entering  into  Bony  emi- 
the  formation  of  the  joint  may  be  traced  with  ease.  Thus,  of 
in  front  of  the  joint,  when  it  is  half  bent,  the  rounded 
prominent  patella  may  be  perceived  ; this  is  firmly  fixed  Patella, 
whilst  the  limb  is  kept  in  the  same  position,  but  is  moved 
with  great  freedom  when  the  joint  is  extended  so  as  to  relax 
the  muscles  that  are  inserted  into  it.  On  each  side  of  the  Condyles  of 
patella  is  the  projection  of  the  condyle  of  the  femur,  but the  femur- 
that  on  the  inner  side  is  the  largest.  If  the  fingers  are 
passed  along  the  sides  of  the  patella  whilst  the  joint  is  half 
bent,  they  will  be  conducted  by  the  condyles  of  the  femur 
to  the  tuberosities  of  the  head  of  the  tibia,  and  to  a slight  Tuberosities 
hollow  between  the  bones.  Behind  the  joint  is  a slight  of  the  tlbia* 
depression  over  the  situation  of  the  ham  or  popliteal  space  ; The  Lam 
and  on  its  sides  are  firm  boundaries,  formed  chiefly  by  the  behmd' 
tendons  (hamstrings)  of  the  flexor  muscles  of  the  leg. 

Dissection. — With  the  position  of  the  limb  the  same  as  Dissection, 
before  directed,  the  student  begins  the  dissection  with  the 
examination  of  the  subcutaneous  fatty  tissue  with  its  nerves 
and  vessels. 

At  first  the  integument  is  to  be  reflected  only  from  the  Take  up  the 
hollow  on  the  front  of  the  thigh  close  below  PouparUs  liga-  topoUhe6 
ment.  To  raise  the  skin  from  this  part  an  incision  about  thigh, 
four  inches  in  length,  and  only  skin  deep,  is  to  be  made 
from  the  pubes  along  the  inner  border  of  the  thigh.  At  the 
lower  end  of  the  first  incision,  another  cut  is  to  be  directed 
outwards  across  the  front  of  the  limb  to  the  outer  aspect  ; 
and  at  its  upper  end  the  knife  is  to  be  carried  along  the 
line  of  PouparUs  ligament  as  far  as  the  crest  of  the  hip  bone. 

The  piece  of  skin  included  by  these  incisions  is  to  be  raised 
and  turned  outwards,  without  taking  with  it  the  subcuta- 
neous fat. 

The  subcutaneous  fatty  tissue,  or  the  superficial  fascia,  |^Pg-ficial 
forms  a general  investment  for  the  limb,  and  is  constructed 
of  a network  of  areolar  tissue,  with  fat  or  adipose  substance  how 
amongst  the  meshes.  As  a part  of  the  common  covering  forined  > 
of  the  body,  it  will  be  found  continuous  with  that  of  the 
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neighbouring  regions,  so  that  it  may  be  followed  inwards  to 
the  scrotum  or  labium,  and  upwards  on  the  abdomen.  Its 
thickness  varies  in  different  bodies,  according  to  the  quan- 
tity of  fat  deposited  in  it  ; and  at  the  upper  part  of  the 
thigh  it  is  divided  into  two  strata  (superficial  and  deep)  by 
some  cutaneous  vessels  and  inguinal  glands.  The  super- 
ficial of  the  two  layers  is  apparent  after  the  removal  of  the 
skin,  but  its  connections  will  be  made  more  evident  by  the 
following  dissection. 

Dissection. — To  reflect  the  superficial  stratum  of  the 
fascia,  incisions  similar  to  those  in  the  skin  are  to  be  em- 
ployed, though  they  are  not  to  reach  so  low  on  the  thigh  ; 
and  the  separation  from  the  subjacent  structures  is  to  be 
begun  at  the  lower  part,  where  the  large  saphenous  vein, 
and  a condensed  or  membranous  appearance  on  the  under 
surface,  will  mark  the  depth  of  the  stratum.  The  handle  of 
the  scalpel  may  be  advantageously  employed  in  raising  the 
fascia  along  the  middle  line  of  the  limb  ; but,  where  vessels 
and  glands  are  not  found,  viz.  along  the  outer  and  inner 
borders  of  the  thigh,  the  separation  of  the  superficial  fascia 
into  two  layers  cannot  be  easily  made  without  the  knife. 

The  subcutaneous  layer  of  this  fascia  decreases  in  thick- 
ness near  Poupart’s  ligament,  becoming  more  fibrous  at  the 
same  spot ; and  at  its  under  aspect  is  a smooth  and  mem- 
branous surface.  It  conceals  the  superficial  vessels  and  the 
inguinal  glands,  and  is  separated  by  these  from  Poupart’s  ; 
ligament,  so  that  it  is  unconnected  to  that  band  as  it  passes  ' 
upwards  to  the  abdomen,  aud  is  readily  moved  on  it  either 
upwards  or  downwards. 

Dissection. — The  inguinal  glands  and  the  superficial  j 
vessels  are  to  be  next  laid  bare  by  the  removal  of  the  sur- 
rounding fat ; but  the  student  is  to  be  careful  not  to  destroy 
the  deeper,  very  thin  layer  of  the  superficial  fascia  which  is 
beneath  them,  and  is  visible  chiefly  on  the  inner  side  of  the 
centre  of  the  limb. 

Three  sets  of  vessels  are  to  be  found  in  the  dissection. 
One  set  (artery  and  vein)  is  directed  inwards  to  the  pubes, 
and  is  named  external  pudic;  another,  superficial  epigastric, 
ascends  over  Poupart’s  ligament  ; and  the  third,  or  the 
superficial  circumflex  iliac,  appears  at  the  outer  border  of 
the  limb.  The  large  vein  in  the  middle  line  of  the  thigh  to 
which  the  branches  converge,  is  the  internal  saphenous. 
Some  of  the  small  lymphatic  vessels  may  be  traced  from  one 
inguinal  gland  to  another. 

A small  nerve,  the  ilio-inguinal,  is  to  be  sought  on  the 
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inner  side  of  the  saphenous  vein,  and  close  to  the  pubes  ; 
and  one  of  the  branches  of  the  genito-crural  nerve  may  be 
found  a little  outside  the  vein. 

Superficial  Vessels. — The  small  cutaneous  arteries  at  The  arteries 
the  top  of  the  thigh  are  the  highest  branches  of  the  femoral  femoral, 
artery,  and  are  furnished  by  that  trunk  as  soon  as  it  enters 
the  thigh.  They  pierce  the  deep  fascia  of  the  limb  (fascia 
lata),  and  are  distributed  in  the  integuments  and  the  glands 
of  the  groin. 

A vein  accompanies  each  artery,  having  the  same  name  Veins  join 
as  its  companion  vessel,  and  ends  in  the  upper  part  of  the  nousaphe 
saphenous  vein  ; but  the  description  of  these  veins  will  be 
given  in  a subsequent  page  (673). 

The  external  pudic  artery  (superior)  crosses  the  spermatic  One  exter- 
cord  in  its  course  inwards,  and  ends  in  the  integuments  of  artery;10 
the  penis  and  scrotum,  where  it  anastomoses  with  offsets  of 
the  internal  pudic  artery.  Another  external  pudic  branch  another  be- 
(inferior)  pierces  the  fascia  lata  at  the  inner  border  of  the  ^es^the 
thigh,  and  ramifies  also  in  the  scrotum.  In  the  female  these 
branches  supply  the  labium  pudendi. 

The  superficial  epigastric  artery  passes  over  Poupart’s  Superficial 
ligament  to  the  lower  part  of  the  abdomen  (p.  480),  and  ep^^110- 
communicates  with  branches  of  the  deep  epigastric  artery. 

The  superficial  circumflex  iliac  artery  is  the  smallest  of  Superficial 
the  three  branches  ; and  appearing  on  the  outer  border  of 
the  thigh  near  the  iliac  crest,  is  distributed  in  the  integu- 
ments. 

The  superficial  inguinal  glands  are  arranged  in  two  lines. 

One  set  lies  across  the  thigh,  near  Poupart’s  ligament ; and  two  sets, 
the  other  is  situate  along  the  side  of  the  saphenous  vein. 

In  the  lower  or  longitudinal  collection  the  glands  are  larger  WMchre- 
than  in  the  upper,  and  the  lymphatic  vessels  from  the  jeive^diffe- 
surface  of  the  lower  limb  enter  them  ; whilst  the  upper  or  phatics. 
transverse  set  are  joined  by  the  lymphatics  of  the  penis,  and 
by  those  of  the  lower  part  of  the  abdomen  and  the  buttocks. 

The  glands  vary  much  in  number  and  size,  and  not  unfre- 
quently  those  by  the  side  of  the  vein  are  united  together. 

Dissection.  — The  deeper  layer  of  the  superficial  fascia  is  to  Raise  the 
be  detached  from  the  subjacent  fascia  lata,  by  means  of  of  the 
incisions  similar  to  those  for  reflecting  the  subcutaneous  superficial 
stratum,  except  that  the  lower  cut  across  the  thigh  is  not  to  ascia' 
be  made  so  far  down.  The  handle  of  the  scalpel  is  to  be 
employed  in  the  separation,  and  the  dissector  is  to  endeavour 
to  avoid  cutting  the  nerves  and.  vessels.  Internal  to  the 
saphenous  vein  a thin  membrane  can  be  easily  raised,  but 
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external  to  that  vessel  there  exists  scarcely  a continuous 
layer  distinct  from  the  fascia  lata.  In  reflecting  the  stratum 
the  margin  of  an  aperture  (saphenous)  in  the  fascia  lata  will 
become  apparent. 

f The  deeper  layer  of  the  superficial  fascia  is  a very  thin 
membraniform  stratum,  which  is  most  evident  near  Poupart’s 
ligament  and  on  the  inner  side  of  the  saphenous  vein. 
About  one  inch  below  the  ligament  it  conceals  the  large 
saphenous  opening  in  the  fascia  lata,  and  is  there  pierced  by 
the  saphenous  vein  with  some  ducts  of  the  lymphatic  glands. 

As  it  stretches  across  the  opening  it  is  connected  to  the 
circumference, — internally  by  loose  areolar  tissue,  but  ex- 
ternally by  firm  fibrous  bands  ; and  it  is  also  connected 
with  the  loose  crural  sheath  of  the  subjacent  vessels  in  the 
aperture.  The  part  of  this  stratum  over  the  saphenous 
opening  is  perforated  by  many  small  apertures  for  the 
transmission  of  the  lymphatics  ; and  it  has  been  named 
cribriform  fascia  from  its  sieve-like  appearance.  In  a 
hernial  protrusion  through  that  opening  the  cribriform  por- 
tion is  projected  forwards  by  the  gut,  and  forms  one  of  the 
coverings. 

Dissection. — When  the  student  has  observed  the  dispo- 
sition of  the  superficial  fascia  near  Poupart’s  ligament,  he 
may  proceed  to  examine  the  remainder  of  this  subcutaneous 
covering  of  the  thigh,  together  with  the  vessels  and  the 
nerves  in  it. 

To  raise  the  skin  from  the  front  of  the  thigh,  a cut  is  to  fj 
be  carried  along  the  centre  of  the  limb,  over  the  knee  joint, 
to  rather  below  the  tubercle  of  the  tibia.  At  the  extremity  j 
a transverse  incision  is  to  be  made  across  the  front  of  the 
leg,  but  this  is  to  reach  farthest  on  the  inner  side.  The 
flaps  of  the  skin  may  be  reflected  inwards  and  outwards. 

The  saphenous  vein  is  first  to  be  traced  out  as  far  as  the 
skin  is  reflected,  but  in  removing  the  tissue  from  it  the 
student  should  be  careful  of  branches  of  the  internal  cuta- 
neous nerve. 

The  cutaneous  nerves  of  the  front  of  the  thigh  are  to  be  j 
sought  in  the  fat  in  the  following  positions  : — On  the  outer 
margin  is  the  external  cutaneous  nerve.  In  the  centre  are 
the  branches  of  the  middle  cutaneous  nerve.  Whilst  at  the 
inner  margin  lie  the  ramifications  of  the  internal  cutaneous 
nerve, — one  small  offset  appearing  near  the  upper  part  of  j 
the  thigh  ; one  or  more  about  the  middle  ; and  one  of  the 
terminal  branches  (anterior)  about  the  lower  third. 

On  the  inner  side  of  the  knee  three  other  cutaneous  i 
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nerves  are  to  be  looked  for  : — One  is  a branch  of  the  great 
saphenous,  which  is  directed  to  the  front  of  the  patella. 

Another  is  the  trunk  of  the  great  saphenous  nerve,  which 
lies  by  the  side  of  the  vein  of  the  same  name,  close  to  the 
lower  part  of  the  surface  now  dissected.  And  the  third  is  a 
terminal  branch  (inner)  of  the  internal  cutaneous  nerve, 
which  is  close  behind  the  preceding,  and  communicates  with 
it.  Small  cutaneous  arteries  accompany  the  nerves. 

Superficial  Veins. — All  the  veins  on  the  anterior  and  Superficial 
inner  aspects  of  the  thigh  are  collected  into  one  ; and  this 
trunk  is  named  saphenous  from  the  readiness  with  which  it 
may  be  detected  on  the  surface. 

The  internal  saphenous  vein  is  the  cutaneous  vessel  of  the 
inner  side  and  front  of  the  lower  limb  ; and  it  extends  from  vein  in 
the  foot  to  the  upper  part  of  the  thigh,  where  it  joins  the  thlgl1 
femoral  vein.  In  the  part  of  its  course  now  dissected,  the 
vessel  lies  somewhat  behind  the  knee  joint  inferiorly;  but 
as  it  ascends  to  its  termination,  it  is  directed  along  the 
inner  side  and  the  front  of  the  thigh.  Near  Poupart’s  liga-  pierces 
ment  it  pierces  the  fascia  lata  by  a special  opening  named  Join^he^0 
saphenous,  and  enters,  as  before  said,  the  deep  vein  of  the  femoral, 
limb. 

Superficial  branches  join  it  both  externally  and  internally ; Veins  join- 
and  near  Poupart’s  ligament  the  three  veins  corresponding  lug  lfc 
with  the  arteries  in  that  situation,  viz,  superficial  pudic, 
epigastric,  and  circumflex  iliac,  terminate  in  it.  Towards 
j the  upper  part  of  the  limb  the  veins  of  the  inner  side  and  may  form 
I back  of  the  thigh  are  most  frequently  united  into  one  at tlmtop of 
branch,  which  enters  the  trunk  near  the  aperture  in  the  the  thigh, 
fascia  lata  ; and  sometimes  those  on  the  outer  side  of  the 
thigh  are  collected  together  in  a similar  way,  so  as  to  produce 
three  large  veins  on  the  front  of  the  thigh  near  the  saphenous 
opening.  On  the  side  of  the  knee  the  vein  receives  generally 
a deep  branch  from  the  joint. 

Some  unnamed  cutaneous  arteries  are  distributed  to  the  other  cuta- 
integuments  along  with  the  nerves  ; and  the  superficial  E®°us  arte' 
branch  of  the  anastomotic  artery  (p.  689)  accompanies  the 
saphenous  nerve  near  the  knee. 

Cutaneous  Nerves. — The  cutaneous  nerves  of  the  thigh  Cutaneous 
are  derived  from  branches  of  the  lumbar  plexus  (p.  597),  nerves’ 
and  are  distributed  in  greater  abundance  on  the  inner  than 
the  outer  margin  of  the  limb. 

Ilio-inguinal. — This  nerve  (p.  598)  is  small  in  size,  and  Ilio-inguinal 
reaches  the  surface  by  passing  through  the  external  abdo-  is  near  scro- 
minal  ring  (fig.  102, 2);  it  supplies  the  scrotum,  and  ends  tum* 
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in  the  contiguous  part  of  the  thigh  internal  to  the  saphe- 
nous vein. 

Genito-crural. — The  crural  branch  of  this  nerve  (p.  599) 
pierces  the  fascia  lata  near  Poupart’s  ligament  (fig.  102, 7 ), 
rather  external  to  the  line  of  the 
femoral  artery.  After  the  nerve  has 
become  superficial  it  communicates 
with  the  middle  cutaneous  nerve, 
and  extends  on  the  anterior  aspect 
of  the  thigh  as  far  as  midway  between 
the  knee  and  the  pelvis.  Occasion- 
ally this  branch  is  of  large  size,  and 
takes  the  place  of  branches  of  the 
external  cutaneous  nerve  on  the 
outer  side  of  the  limb. 

The  external  cutaneous  nerve  (p. 
599)  is  distributed  on  the  outer  aspect 
of  the  limb  (fig.  102, 3 ).  At  first  it 
is  contained  in  a prominent  ridge  of 
the  fascia  lata  on  the  outer  margin 
of  the  thigh,  where  it  divides  into  an 
anterior  and  a posterior  branch. 

a.  The  posterior  branch  is  soon 
subdivided  into  two  or  three  others, 
which  arch  backwards,  supplying  the 
integuments  of  the  outer  part  of  the 
thigh  as  low  as  the  middle  ; and  the 
highest  offsets  are  crossed  by  branches 
of  the  last  dorsal  nerve. 

b.  The  anterior  branch  extends  to 
the  lower  half  of  the  thigh.  It  ap- 
pears on  the  surface  of  the  fascia 
lata,  about  four  inches  from  Poupart’s 
ligament ; and,  continued  to  the  knee, 

it  distributes  branches  laterally,  but  those  towards  the  outer 
and  posterior  surfaces  are  the  most  numerous,  and  the 
largest  in  size.  Near  the  knee  it  communicates  sometimes 
with  the  branch  of  the  great  saphenous  nerve. 

Middle  cutaneous  (fig.  102  4). — The  nerve  for  the  centre 
of  the  thigh  in  front  is  a cutaneous  offset  from  the  anterior 

* Cutaneous  nerves  on  the  fore  part  of  the  thigh. — 1.  Ilio-hypogas- 
tric  branch  on  the  belly.  2.  Ilio-inguinal  nerve.  3.  3.  External 
cutaneous — the  two  parts.  4.  Middle  cutaneous.  5.  5.  Internal 
cutaneous : the  lower  figure  marks  the  anterior  branch  of  the  nerve. 
6.  Saphenous  nerve.  7.  Crural  branch  of  the  genito-crural  nerve. 


Fig.  102.* 
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crural,  and  divides  into  two  branches  that  may  pierce  the 
fascia  at  separate  spots.  It  is  transmitted  through  the 
fascia  lata  about  three  inches  from  Poupart’s  ligament,  and 
its  branches  are  continued  to  the  knee,  where  it  commu- 
nicates with  the  offset  of  the  great  saphenous  nerve  over 
the  patella.  In  the  fat  this  nerve  is  united  with  the  genito- 
crural  and  internal  cutaneous  nerves.  In  some  instances  5?^ies  tho 
the  nerve  is  inclined  to  the  inner  side  of  the  knee,  and  is 
substituted  for  a branch  (anterior)  of  the  following  nerve. 

Internal  cutaneous. — Derived  from  the  anterior  crural  internal 
trunk,  like  the  preceding,  this  nerve  is  furnished  to  all  the  cutaneous- 
inner  side  of  the  thigh.  It  is  divided  into  two  branches 
(anterior  and  inner),  which  perforate  the  fascia  in  separate 
places. 

a.  The  anterior  branch  becomes  cutaneous  in  the  lower  The  anterior 
third  of  the  thigh  in  the  line  of  the  inner  intermuscular 

septum  (fig  102,  5),  along  or  somewhat  behind  which  it  is 
continued  to  the  knee.  This  branch  is  distributed  in  the  extends  to 
lower  third  of  the  thigh  at  the  inner  part,  as  well  as  over  the6  septum, 
the  patella  and  the  inner  side  of  the  knee  joint,  and  is 
united  with  the  branch  of  the  internal  saphenous  nerve. 
Occasionally  this  part  of  the  nerve  is  found  below  the  level 
of  the  knee  joint  ; and  in  that  case  it  is  larger  than  usual, 
and  is  joined  by  a small  offset  from  the  saphenous  nerve. 

b.  The  inner  branch  (fig.  105, *)  perforates  the  fascia  at  The  inner 
the  inner  side  of  the  knee  behind  the  internal  saphenous  upperpart 
nerve,  with  which  it  communicates  ; it  furnishes  offsets  to  of  the  leg. 
the  lower  part  of  the  thigh,  and  the  upper  half  of  the  leg  on 

the  inner  surface. 

c.  Other  small  offsets  for  the  supply  of  the  inner  side  other  small 
of  the  thigh  arise  from  the  trunk,  or  from  the  two  branches  ner^art  of1' 
of  the  internal  cutaneous  nerve,  and  appear  by  the  side  of  the  thigh, 
the  saphenous  vein.  One  or  two  come  into  view  near  the 

upper  part  of  the  vein,  and  reach  as  far  as  the  middle  of  the 
thigh;  and  one,  larger  in  size  than  the  rest,  appears  where 
the  others  cease,  and  extends  as  far  as  the  knee.  These 
cutaneous  offsets  usually  communicate. 

Internal  saphenous  (fig.  102,  6). — A branch  of  the  anterior  internal 
crural,  like  the  two  preceding,  this  nerve  is  continued  to  saPhenous 
I the  foot,  but  only  a little  part  of  it  is  now  visible.  The  appears  by 
nerve  pierces  the  fascia  on  the  inner  side  of  the  knee,  and,  theknee 
alter  communicating  with  the  inner  branch  of  the  internal  to  the  leg. 
cutaneous,  gives  forwards  some  offsets  over  the  knee  joint  ; 
finally  it  accompanies  the  saphenous  vein  to  the  leg  and  foot. 

a.  A patellar  branch  of  the  saphenous  nerve  appears  on  A branch 

x x 2 
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it  springs.  It  is  soon  joined  by  the  internal  cutaneous 
nerve,  and  ends  in  many  branches  over  the  patella  ; its 
ramifications  communicate  with  offsets  from  the  trunk  of  the 
saphenous  nerve  and  the  external  and  middle  cutaneous, 
and  form  an  interlacement — jolexus  patellae — over  the  joint. 
When  this  branch  is  small  its  place  is  taken  by  the  internal 
cutaneous  nerve. 

Dissection. — Let  the  fat  and  the  inguinal  glands  be  now 
removed  from  the  surface  of  the  fascia  lata,  the  cutaneous 
nerves  being  thrown  aside  to  be  traced  afterwards  to  their 
trunks. 

At  the  upper  part  of  the  thigh  the  student  is  to  define  the 
inner  margin  of  the  saphenous  opening  by  detaching  the 
superficial  fascia.  The  outer  border  is  blended  with  the 
subjacent  crural  sheath  as  well  as  with  the  superficial  fascia; 
and  it  is  only  after  the  uniting  fibrous  bands  are  broken  or 
cut  through,  that  the  outer  semilunar  margin  of  the  saphenous 
opening  comes  into  view.  The  student  must  not  expect  to 
find  it  so  defined  as  it  is  represented  in  drawings. 

The  fascia  lata  is  the  deep  aponeurosis  of  the  thigh.  It 
surrounds  the  limb  with  a firm  sheath  and  sends  inwards 
septa  between  the  different  muscles.  This  membranous 
investment  is  of  a bluish  white  colour.  It  is  stronger  on 
the  outer  than  on  the  inner  aspect  of  the  limb,  in  conse- 
quence of  the  insertion  into  it  of  the  tensor  vaginse  femoris 
and  gluteus  maximus  muscles.  In  fat  bodies  it  is  sometimes 
so  slight  as  to  be  taken  away  with  the  subcutaneous  fat. 

Numerous  apertures  exist  in  the  fascia  for  the  trans- 
mission of  the  cutaneous  nerves  and  vessels ; and  the  largest 
of  these  is  near  Poupart’s  ligament,  for  the  passage  of  the 
internal  saphenous  vein.  Processes  prolonged  from  the 
surface  form  septa  between,  and  fibrous  sheaths 
around  the  several  muscles.  Some  of  the  processes  are 
larger  than  the  rest,  and  are  named  specially  the  intermus- 
cular septa  of  the  thigh  : — Thus  two,  outer  and  inner,  are 
fixed  to  the  femur,  so  as  to  limit  on  the  sides  the  extensors  of 
the  knee  ; and  a third  piece  intervenes  between  the  adductors 
of  the  thigh  and  the  flexors  of  the  knee.  The  position  of 
these  partitions  is  marked  on  the  surface  by  white  lines. 

At  the  upper  part  of  the  thigh  the  fascia  is  fixed  to  the 
prominent  borders  of  the  pelvis.  Externally  it  is  connected 
with  the  iliac  crest  ; and  internally  with  the  pubes  and  the 
pubic  arch.  In  the  middle  line  behind  it  is  joined  to  the 
lower  end  of  the  sacrum  and  the  coccyx  ; and  in  front  to 
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Poupart’s  ligament  between  the  pnbes  and  the  iliac  crest. 

At  the  lower  part  of  the  thigh,  behind  the  knee  joint,  it  part, 
passes  uninterruptedly  to  the  leg ; but  in  front  of  the  articu- 
lation it  is  blended  with  an  expansion  from  the  extensor 
muscles,  and  is  continued  over  the  patella,  though  separated 
from  the  bone  by  a bursa,  to  be  inserted  into  the  heads  of 
the  tibia  and  fibula. 

Directions. — The  flaps  of  skin  that  were  removed  from  Replace 
the  front  of  the  thigh,  to  follow  the  cutaneous  vessels  and  flaPsofsku)- 
nerves,  are  to  be  now  replaced,  and  the  saphenous  opening 
is  to  be  learnt. 

The  saphenous  opening  in  the  fascia  lata  (fig.  *73)  receives  Saphenous 
its  appellation  from  transmitting  the  saphenous  vein.  This  situation’, 
aperture  is  oval  in  form,  and  is  situate  rather  to  the  inner  form«  au(i 
side  of  the  middle  line  of  the  thigh.  It  measures  about  half 
an  inch  in  width  and  one  inch  and  a half  in  length.  Its 
upper  extremity  (superior  cornu)  is  at  Poupart’s  ligament  ; 
and  its  lower  extremity  (inferior  cornu)  is  distant  from  that 
structure  about  one  inch  and  a half,  and  presents  a well 
defined  margin. 

The  inner  part  of  the  opening  is  posterior  to  the  level  of  inner  mar- 
the  femoral  vessels.  It  is  deficient  above  in  a prominent  below 7^ 
edge,  for  the  fascia  constructing  it  is  stretched  over  a flat 
subjacent  muscle  (pectineus)  ; but  it  is  marked  below  by  a 
firm  and  sharp  border. 

The  outer  boundary  is  much  stronger,  and  has  a semi-  outer  is  firm 
lunar  border  when  detached,  whose  concavity  is  turned  down-  lunar  when 
wards  and  inwards.  This  edge  is  named  from  its  shape  seParate> 
falciform  border  or  margin  of  the  saphenous  opening  (falci- 
form process  of  Burns)  : it  is  superficial  to  the  femoral 
vessels,  and  is  connected  by  fibrous  bands  to  the  crural 
sheath,  and  to  the  deep  layer  of  the  superficial  fascia.  If 
the  outer  edge  be  traced  upwards  (fig.  *75,  6 ) it  will  be  found  and  arches 
to  reach  to  the  inner  side  of  the  femoral  vein,  and  to  blend  bernat’?im" 
with  the  base  of  Gimbernat’s  ligament  (part  of  the  insertion  ligament, 
of  Poupart’s  ligament)  : the  upper  end  of  this  border,  where 
it  is  internal  to  the  vessels,-  has  been  known  as  the  femoral 
ligament. 

The  rigidity  of  the  margin  of  the  saphenous  opening  is  Tenseness  of 
much  influenced  by  the  position  of  the  limb  ; for  if  the  finger  ^™i7sgonS 
be  placed  beneath  the  upper  part  of  the  falciform  border  the  position 
whilst  the  limb  is  moved  in  different  directions,  the  dissector  of  the  lllnb' 
will  perceive  that  this  band  is  most  unyielding  when  the  limb 
is  extended  and  rotated  outwards,  and  most  relaxed  when 
the  thigh  is  flexed  and  turned  in  the  opposite  direction. 
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Through  the  lower  part  of  the  opening  the  saphenous  vein 
and  the  ducts  of  the  inguinal  glands  are  transmitted  : and 
through  the  upper  part,  close  to  the  falciform  edge,  a femoral 
hernia  would  project. 

Other  terms  are  applied  to  the  fascia  on  the  opposite  sides 
of  the  saphenous  opening  ; thus  the  piece  on  the  outer  side  is 
called  iliac  part  from  its  attachment  to  the  iliac  crest ; whilst 
that  on  the  inner  side,  which  is  fixed  to  the  pubes  (fig.  73, 4), 
is  named  in  like  manner  the  pubic  part  of  the  fascia  lata. 

Parts  concerned  in  Femoral  Hernia. — Besides  the 
saphenous  opening  the  dissector  has  to  study  the  undermen- 
tioned parts,  to  obtain  a knowledge  of  the  structures  amongst 
which  the  hernial  protrusion  is  situate ; viz.  the  crural  arch 
and  Gimbernat’s  ligament,  the  crural  sheath,  the  crural  canal 
and  the  crural  ring,  together  with  a partition  (septum  crurale) 
between  the  thigh  and  the  abdomen. 

Dissection. — To  examine  Poupart’s  ligament  and  a loose 
sheath  of  membrane  around  the  femoral  vessels,  the  piece  of 
the  fascia  lata  outside  the  saphenous  opening  is  to  be  reflected 
inwards  by  the  following  incisions.  One  cut  may  be  begun 
near  the  edge  of  the  falciform  border,  and  may  be  carried 
outwards  for  one  inch  and  a half,  parallel  and  close  to 
Poupart’s  ligament.  Another  is  to  be  directed  obliquely 
downwards  and  inwards  from  the  termination  of  the  first,  to 
a little  below  the  inferior  cornu  of  the  opening.  When  the 
fascia  has  been  turned  inwards  and  some  fat  removed,  the  | 
tube  of  membrane  (crural  sheath)  will  be  brought  into  view 
as  it  descends  beneath  Poupart’s  ligament. 

With  the  handle  of  the  scalpel  the  sheath  is  to  be  sepa- 
rated  carefully  from  the  fascia  lata  beneath,  and  from  the 
ligament  in  front  of  it ; and  Gimbernat’s  ligament  on  the 
inner  side  of  the  sheath,  to  which  the  upper  end  of  the  falci- 
form border  is  united,  is  to  be  defined. 

Poupart’s  ligament , or  the  crural  arch,  is  a firm  band  of 
the  aponeurosis  of  the  external  oblique  muscle  of  the  abdo- 
men, which  stretches  from  the  front  of  the  iliac  crest  to  the 
pubes  (p.  487).  When  viewed  on  the  surface,  the  arch  has  j 
not  a straight  direction  between  its  bony  attachments  as 
long  as  the  fascia  lata  is  uncut,  but  is  curved  downwards 
towards  the  thigh.  The  outer  half  is  oblique.  But  the 
inner  half  is  almost  horizontal,  and  widens  as  it  approaches 
the  pubes,  where  it  is  inserted  into  the  spine,  as  well  as 
into  the  pectineal  line  of  the  hip  bone  for  about  an  inch  as 
Gimbernat’s  ligament. 

The  space  between  the  crural  arch  and  the  innominate 
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bone  is  closed  by  the  parts  passing  from  the  abdomen  to  j“g  h^°w 
the  thigh,  and  is  larger  in  the  female  than  in  the  male.  The 
outer  half  of  the  interval  is  filled  by  the  fleshy  psoas  and 
iliacus  muscles,  to  which  the  arch  is  closely  bound  by  fascia; 
and  the  inner  half  of  the  space  is  occupied  by  the  femoral 
vessels  and  their  sheath. 

Gimbernats  ligament — The  structure  named  Gimbernat’s 
ligament,  is  the  part  of  the  tendon  of  the  external  oblique  &c  ' 
muscle  of  the  abdomen  that  is  inserted  into  the  pectineal 
line  of  the  hip  bone  (p.  487).  Viewing  it  as  a separate 
structure,  it  is  about  one  inch  in  length  and  triangular  in  connections, 
shape.  Its  apex  is  at  the  pubic  spine  ; whilst  its  base  is  in 
contact  with  the  crural  sheath,  and  is  blended  with  the  fascia 
lata, — the  part  that  forms  the  outer  side  of  the  saphenous 
opening.  By  one  margin  (anterior)  it  is  continuous  with  the 
crural  arch,  and  by  the  opposite  it  is  fixed  to  the  pectineal 
line.  In  the  erect  position  of  the  body  the  ligament  is 
almost  horizontal,  and  one  surface  is  directed  upwards  to 
the  abdominal  cavity,  whilst  the  other  is  turned  towards  the 
thigh.  On  forcibly  raising  the  crural  arch,  the  continuity 
of  Gimbernat’s  ligament  with  that  band  will  plainly  appear. 

The  crural  sheatli  (fig.  75,  ')  is  a loose  tube  of  membrane  Crural 
around  the  femoral  vessels.  It  has  the  form  of  a funnel  sheatl1- 
sloped  unequally  on  the  sides.  The  wide  part  or  base  of  Shapa 
the  tube  is  upwards  ; and  the  narrow  part  ceases  about  apd  coimec- 
two  inches  below  Poupart’s  ligament  by  blending  with  the 
common  areolar  sheath  of  the  bloodvessels.  Its  outer  border 
is  nearly  straight,  and  is  perforated  by  the  genito-crural 
nerve.  Its  inner  border  is  oblique,  and  is  pierced  by  the 
lymphatics  and  the  saphenous  vein  ; this  part  of  the  sheath 
appears  in  the  saphenous  opening,  and  is  connected  to  the 
falciform  margin  and  the  superficial  fascia.  In  front  of  the 
crural  sheath  and  behind  it  is  the  fascia  lata  of  the  thigh. 

The  sheath  is  continuous  with  the  fasciae  lining  the  abdomen  How 
in  this  way ; — the  anterior  part  is  prolonged  beneath  Poupart’s  forme(l- 
ligament  into  the  fascia  transversalis,  and  the  posterior  half 
is  continued  into  The  fascia  iliaca  (p.  510). 

Crossing  the  front  of  the  crural  sheath  below  the  arch  of  ^®®P  crwaral 
Poupart’s  ligament,  is  a thickened  fibrous  band,  which  has 
been  named  the  deep  crural  arch.  A notice  of  it  is  given 
with  the  description  of  the  fascia  transversalis  (p.  497). 

This  band  is  supposed  to  occasion  sometimes  the  stricture 
of  the  subjacent  intestine  in  a femoral  hernia. 

Dissection. — The  student  is  to  open  the  sheath  by  an  Open  the 
incision  across  the  front,  and  to  raise  the  loose  anterior  part 
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■with  hooks.  A piece  of  the  areolar  casing  of  the  femoral 
vessels  within  the  crural  sheath  is  to  be  cut  out  over  both 
the  artery  and  the  vein.  When  this  has  been  done  two  thin 
partitions  may  be  defined  ; one  is  on  the  inner  side  of  the 
vein  separating  it  from  a gland,  and  the  other  is  between 
the  vein  and  the  artery.  A fatty  stratum  may  be  seen  over 
the  upper  aperture  of  the  sheath,  closing  the  tube  towards 
the  abdomen. 

Interior  of  the  crural  sheath. — The  sheath  contains  the 
femoral  vessels,  and  is  divided  into  three  compartments  by 
two  partitions.  The  position  of  the  septa  has  been  before 
referred  to, — one  being  internal  to  the  femoral  vein,  and 
the  other  between  the  two  large  vessels.  In  the  outer  com- 
partment is  the  femoral  artery,  lying  close  to  the  side  of  the 
sheath  (fig.  75,  8);  in  the  middle  one  is  the  femoral  vein 
(fig.  75,  9);  and  in  the  inner  space  (crural  canal)  is  only  a 
lymphatic  gland.  The  femoral  vessels  are  surrounded  by  a 
common  covering  of  areolar  tissue,  which  is  distinct  from 
the  crural  sheath  now  described. 

Crural  canal  (fig.  75). — The  innermost  space  in  the  interior 
of  the  crural  sheath  has  this  designation  : — Its  length  is  from 
a quarter  to  half  an  inch,  for  it  reaches  only  from  the  base 
of  Gimbernat’s  ligament  to  the  upper  cornu  of  the  saphenous 
opening.  Anterior  to  the  sheath  at  this  part,  and  conse- 
quently to  the  contained  space,  are  Poupart’s  ligament  and 
the  upper  end  of  the  falciform  margin  of  the  saphenous  ; 
opening  ; whilst  behind  it  is  the  pectineus  muscle,  covered 
by  fascia  lata.  In  the  sheath,  bub  on  the  outer  side  of  the 
canal,  is  the  femoral  vein.  The  aperture  above  by  which  the 
space  communicates  with  the  cavity  of  the  abdomen  is  named 
the  crural  ring.  Through  this  channel  the  intestine  in 
femoral  hernia  passes  from  the  abdomen. 

The  crural  ring  is  the  upper  opening  of  the  crural  canal 
into  the  abdominal  cavity.*  It  is  on  a level  with  the  base 
of  Gimbernat’s  ligament,  and  is  larger  in  the  female  than  in 
the  male.  It  is  oval  in  shape  ; and  its  greatest  measurement 
is  from  side  to  side,  in  which  direction  it  equals  about  half  j 
an  inch.  The  structures  around  the  opening,  and  outside 
the  crural  sheath,  are  nearly  similar  to  those  bounding  the 
crural  canal,  viz. , in  front  the  crural  arch  with  the  spermatic 

* Gimbernat  used  the  name  crural  ring,  and  Mr.  Lawrence  proposes 
to  call  it  femoral  aperture.  Might  not  the  nomenclature  he  made  to 
resemble  more  that  used  in  describing  inguinal  hernia,  by  calling  this 
opening  the  internal  crural  aperture,  and  the  saphenous  opening  the 
external  crural  aperture  ? 
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cord  in  the  male,  and  the  round  ligament  in  the  female ; 
and  behind,  the  pubes  covered  by  fascia  lata.  Internally  is 
Gimbernat’s  ligament ; and  externally,  but  within  the  sheath, 
is  the  femoral  vein.  The  position  of  the  vessels  on  the  several 
sides  of  the  ring  is  stated  at  p.  510. 

Septum  crurale. — That  part  of  the  subperitoneal  layer  of  Crural  sep- 
fat,  which  is  placed  over  the  opening  of  the  crural  ring,  has  tum  ’ 
been  named  crural  septum  from  its  position  between  the  position ; 
thigh  and  the  abdomen  (Cloquet).  The  situation  of  the 
septum  is  now  visible,  but  its  characters  are  ascertained  in  ]10W  formed, 
the  dissection  of  the  abdomen  (p.  509). 

Femoral  Hernia. — This  kind  of  hernia  consists  in  a Femoral 
protrusion  of  the  intestine  into  the  thigh  beneath  Poupart’s  herma- 
ligament.  And  the  gut  descends  always  in  the  crural  sheath,  Definition, 
being  commonly  on  the  inner  side  of  the  vein,  though  it  may 
be  placed  occasionally  on  the  outer  side  of  the  artery. 

Course. — At  first  the  intestine  takes  a vertical  direction  in  Course; 
its  progress  from  the  abdomen  to  the  surface  of  the  body,  first  ver- 
and  passes  through  the  crural  ring,  and  along  the  crural  tica1, 
canal  as  far  as  the  saphenous  opening.  At  this  spot  it  next  ^ . 
changes  its  course,  and  is  directed  forwards  to  the  surface  ; ^ted  for-_ 
and  should  the  gut  protrude  still  farther  the  hernia  again  then  up- 
alters  its  direction,  and  ascends  on  the  abdomen  in  conse-  wards* 
quence  of  the  resistance  being  less  in  this  direction  than  on 
the  front  of  the  thigh. 

The  winding  course  of  the  hernia  must  suggest  to  the  dis-  By  what 
sector  the  direction  in  which  attempts  should  be  made  to  3 1S 
replace  the  intestine  in  the  abdominal  cavity.  With  the  pushed 
view  of  making  the  bowel  retrace  its  course,  it  will  be  neces-  back' 
sary  if  the  protrusion  is  small  to  direct  it  backwards  and 
upwards ; but  if  the  hernia  is  large  it  must  be  pressed  down 
first  to  the  saphenous  opening,  and  afterwards  backwards 
and  upwards  towards  the  crural  canal  and  ring.  The  fore- 
going dissection  will  have  demonstrated  the  necessity  of 
raising  the  limb,  and  rotating  it  inwards  during  the  manipu- 
lation to  return  the  displaced  intestine  to  its  cavity,  in  order 
that  the  margin  of  the  saphenous  opening  and  the  other 
tissues  may  be  relaxed. 

Coverings. — As  the  intestine  takes  the  above  specified  Coverings 
course  it  is  clothed  by  the  following  structures,  which  are  fromthe1^ 
elongated  and  pushed  before  it  from  within  outwards.  First 
is  a covering  of  the  peritoneum  lining  the  abdomen.  Next  peritoneum, 
one  from  the  septum  across  the  crural  ring.  Afterwards  tumf crural 
comes  a stratum  from  the  crural  sheath,  unless  the  hernia  sheath> 
bursts  through  an  aperture  in  the  side.  Over  this  is  spread 
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a layer  of  the  cribriform  fascia.  And,  lastly,  there  is  an 
investment  of  the  superficial  fat  or  fascia,  together  with  the 
skin.  From  without  inwards  the  order  of  the  different  strata 
will  be  reversed. 

The  coverings  may  vary,  or  be  conjoined  in  different 
degrees  according  to  the  condition  of  the  hernia.  In  some 
instances,  as  above  said,  the  prolongation  from  the  crural 
sheath  is  wanting.  Further,  in  an  old  hernia  the  covering 
derived  from  the  septum  crurale  is  united  usually  with  that 
from  the  crural  sheath,  so  as  to  form  one  layer,  the  fascia 
propria  (Cooper).  In  general,  in  an  operation  for  the  relief 
of  the  strangulated  bowel,  the  surgeon,  after  dividing  the 
subcutaneous  fat,  can  recognise  but  little  of  the  coverings 
enumerated  by  anatomists  until  he  meets  with  that  of  the 
subperitoneal  fat  or  septum  crurale. 

Seat  of  stricture .- — The  strangulation  of  a femoral  hernia 
may  be  situate  either  outside  or  inside  the  neck  of  the  sac. 

The  external  stricture  may  be  found  opposite  the  margin 
of  the  saphenous  opening,  or  deeper  in,  opposite  the  base  of 
Gimbernat’s  ligament,  and  it  may  be  removed  by  division  of 
the  constricting  band  arching  over  the  neck  of  the  hernia  in 
each  situation. 

The  stricture  inside  the  neck  of  the  sac  is  occasioned  by 
a thickening  of  the  peritoneum,  and  it  will  be  relieved  by 
opening  the  sac  and  making  an  incision,  of  a line  or  two  in 
extent,  with  the  knife  directed  horizontally  inwards.  The 
several  vessels  that  may  be  wounded  in  attempting  to  relieve 
the  deep  stricture  are  enumerated  at  p.  511. 

Dissection. — The  triangular  space  at  the  top  of  the  thigh 
will  be  prepared  by  removing  the  fascia  lata  from  the  hollow 
near  Poupart’s  ligament,  and  cleaning  the  parts  that  then 
come  into  view.  The  muscular  boundaries  on  the  sides  may 
be  first  dissected.  Afterwards  the  remains  of  the  crural 
sheath  are  to  be  taken  away  ; and  the  femoral  vessels  are  to 
be  followed  downwards  as  far  as  the  sartorius  muscle. 

On  the  outer  side  of  the  vessels  the  divisions  of  the  anterior 
crural  nerve  are  to  be  sought,  together  with  the  branches  of 
an  artery  (profunda)  which  are  buried  in  the  fat.  All  the 
fat  is  to  be  cleared  out  of  the  space  ; and  in  removing  it 
from  beneath  the  femoral  artery,  the  student  is  to  look  for 
one  or  two  small  nerves  to  the  pectineus  muscle. 

The  triangular  spacb  (Scarpa)  is  situate  at  the  upper 
part  of  the  thigh,  and  is  beneath  the  hollow  observable  on 
the  anterior  aspect  near  Poupart’s  ligament.  It  corresponds 
with  the  axillary  space  in  the  upper  limb.  Commonly  its 
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extent  is  less  than  that  of  the  upper  third  of  the  thigh  ; extent ; 
but  the  length  varies  with  the  breadth  of  the  sartorius,  and 
the  height  at  which  this  muscle  crosses  inwards.  The  base 
of  the  space  is  at  Poupart’s  ligament ; and  the  apex  is  at  the  boundaries, 
meeting  of  the  sartorius  with  the  adductor  longus  muscle. 

Bounding  the  hollow  on  the  outer  side  are  the  conjoined 
psoas  and  iliacus  for  about  two  inches,  and  below  these  is 
the  sartorius ; on  the  inner  side  lie  the  pectineus  and  adductor 
longus  muscles,  and  between  and  behind  them  near  the  femur 
is  a small  part  of  the  adductor  brevis. 

In  this  space  are  contained  the  femoral  artery  and  vein,  Contents, 
and  the  anterior  crural  nerve,  with  some  of  their  branches  ; 
together  with  a considerable  quantity  of  fat  and  some  lym- 
phatics. The  femoral  artery  runs  through  the  centre  of  the  Femoral 
hollow,  and  supplies  small  cutaneous  offsets,  as  well  as  a large  vessels> 
deep  branch,  the  profunda  : a small  offset  (external  pudic)  and  their 
is  directed  from  it  to  the  pubes  across  the  inner  boundary. 

On  the  inner  side  of  the  artery  is  the  vein  which  is  here 
joined  by  the  saphenous  and  profunda  branches.  From  a 
quarter  to  half  an  inch  external  to  the  vessel  is  the  large  Anterior 
anterior  crural  nerve,  which  lies  deeply  at  first  between  the  crural 
iliacus  and  psoas,  but  becomes  afterwards  more  superficial 
and  divides  into  branches. 

Femoral  Artery. — This  vessel  is  a continuation  of  the  Femoral 
external  iliac  artery  of  the  abdomen.  It  reaches  from  the  aiteiy’ 
lower  border  of  Poupart’s  ligament  to  the  margin  of  the  extent: 
opening  in  the  adductor  magnus  muscle,  where  it  turns 
backwards  into  the  ham,  and  takes  the  name  popliteal. 

Occupying  two  thirds  of  the  thigh,  the  course  of  the  vessel  course, 
will  be  indicated,  during  rotation  outwards  of  the  limb  with 
the  knee  joint  half  bent,  by  a line  drawn  to  the  inner  side 
of  the  internal  condyle  of  the  femur,  from  a point  midway 
between  the  symphysis  pubis  and  the  front  of  the  iliac  crest. 

In  the  upper  part  of  its  course  the  artery  lies  rather  internal 
to  the  head  of  the  femur,  and  is  comparatively  superficial,  Position  to 
being  uncovered  by  muscle  ; but,  in  the  lower  part,  it  is  e emu1, 
placed  along  the  inner  side  of  the  shaft  of  the  femur,  and  is 
beneath  the  sartorius  muscle.  This  difference  in  its  con-  Division 
nections  allows  of  a division  of  the  arterial  trunk  into  two  parts™0 
parts ; — viz. , one  in  the  upper,  and  one  in  the  middle  third 
of  the  thigh. 

The  artery  in  the  upper  third  of  the  thigh  is  contained  The  upper 
chiefly  in  Scarpa’s  triangular  space,  where  it  is  enveloped  by  arteryis  ° 
the  crural  sheath  for  about  two  inches,  and  is  covered  onlv  mostly  . , 
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by  the  skin  and  tbe  superficial  fascia,  and  by  the  fascia  lata 
Fig.  103.* 


and  some  inguinal  glands;  but  thence  to  the  middle  third  of 

* Femoral  artery  and  its  branches  with  muscles  of  the  thigh  (From 
Quain’s  Arteries).—!.  Femoral  artery.  2.  Profunda  artery.  3.  In- 
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the  thigh  it  is  placed  deeply  beneath  the  sartorius  muscle. 
At  first  the  artery  rests  on  the  psoas  muscle  ; and  it  is  sub- 
sequently placed  over  the  pectineus,  though  at  some  distance 
from  it  in  this  position  of  the  limb,  and  separated  from  it  by 
fat,  and  by  the  profunda  vessels  and  the  femoral  vein. 

Its  companion  vein  and  the  anterior  crural  nerve  have  the 
following  position  with  respect  to  it : — The  femoral  vein  is 
on  the  inner  side  and  close  to  it  at  the  pubes,  but  is  placed 
behind  the  artery  lower  down.  The  anterior  crural  nerve  is 
on  the  outer  side,  being  distant  nearly  half  an  inch  near 
Poupart’s  ligament ; and  some  of  the  branches  of  the  nerve 
approach  the  artery,  or  lie  on  it,  near  the  apex  of  the  con- 
taining space. 

The  branches  of  the  first  part  of  the  artery  are  the  superficial 
epigastric  and  circumflex  iliac,  two  external  pudic,  and  the 
deep  femoral  branch.  The  cutaneous  offsets  have  been  seen 
(p.  6 71),  with  the  exception  of  the  following,  which  is  beneath 
the  fascia  lata. 

The  inferior  external  pudic  artery  arises  separately  from, 
or  in  common  with  the  other  pudic  branch  (superior)  (p.  671). 
This  branch  courses  inwards  over  the  pectineus  muscle  to  the 
scrotum  or  the  labium  pudendi,  according  to  the  sex ; and  it 
perforates  the  fascia  lata  at  the  inner  border  of  the  thigh  to 
reach  its  place  of  destination.  In  the  integuments  it  anasto- 
moses with  branches  of  the  superficial  perinseal  artery. 

The  deep  femoral  branch,  or  the  profunda , is  the  largest 
offset  of  the  femoral  artery,  and  arises  from  the  outer  part 
of  that  trunk  one  inch  to  two  inches  (Quain)  below  Poupart’s 
ligament.  It  is  consumed  in  the  muscles  of  the  thigh,  and 
its  distribution  will  be  afterwards  ascertained.  In  the  present 
dissection  it  may  be  seen  to  lie  over  the  iliacus  muscle,  where 
it  gives  the  external  circumflex  artery  to  the  outer  part  of  the 
thigh ; and  then  to  be  directed,  with  a large  vein,  beneath  the 
trunks  of  the  femoral  vessels  to  the  inner  side  of  the  limb.* 

Femoral  Vein. — The  principal  vein  of  the  limb,  whilst 
in  the  triangular  space  in  the  upper  part  of  the  thigh,  has 
almost  the  same  relative  anatomy  as  the  artery.  Its  position 
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ternal  circumflex.  4.  External  circumflex.  5.  Superficial  circumflex — 
iliac  and  epigastric  branches.  6.  External  pudic  artery.  7.  Aponeu- 
rosis over  the  lower  part  of  the  femoral  artery.  8.  Anterior  crural 
nerve.  9.  Pectineus  muscle.  10.  Adductor  longus.  11.  Gracilis. 
12.  Vastus  internus.  13.  Rectus  femoris.  14.  Sartorius  cut  across. 

* Some  anatomists  apply  the  term  common  femoral  to  the  part  of  the 
trunk  above  the  origin  of  the  profunda,  and  give  the  names  superficial 
and  deep  femoral  to  the  nearly  equal  parts  into  which  it  divides. 
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to  the  artery,  however,  is  not  the  same  throughout.  Beneath 
Poupart’s  ligament  it  is  on  the  inner  side  of  that  trunk, 
and  on  the  same  level,  and  is  supported  on  the  pubes  between 
the  psoas  and  pectineus  muscles ; but  it  soon  winds  beneath 
the  artery,  and  appears  on  the  outer  side  opposite  the 
upper  border  of  the  adductor  longus  muscle.  In  this  space 
the  vein  receives  the  internal  saphenous  and  deep  femoral 
branches. 

Peculiarities  in  the  artery. — Change  in  position. — Four  examples 
of  transference  of  the  main  trunk  of  the  limb  from  the  front  to  the 
back  of  the  thigh  have  been  recorded.  In  those  cases  the  artery- 
passed  from  the  pelvis  through  the  great  sacro-sciatic  notch,  and 
accompanied  the  great  sciatic  nerve  to  the  popliteal  space. 

Origin  of  the  profunda. — The  profunda  branch,  though  arising 
commonly  from  the  femoral  artery  between  one  inch  and  two  inches 
from  Poupart’s  ligament,  may  approach  nearer  to  the  ligament  until 
it  arrives  opposite  that  band,  or  may  even  go  beyond,  and  be  fixed 
to  the  external  iliac  artery  (one  example,  Quain).  And  the  branch 
may  recede  farther  and  farther  from  the  ligament,  till  it  leaves  the 
parent  trunk  at  the  distance  of  four  inches  from  the  commencement ; ;J 
so  that  in  applying  a ligature  to  the  femoral  artery  in  the  upper 
part  of  the  thigh,  the  thread  should  be  placed  four  inches  below 
Poupart’s  ligament,  in  order  that  the  spot  chosen  may  be  free  from 
the  disturbing  influence  of  an  occasional  large  offset. 

Position  of  the  vein.—  The  position  of  the  vein  with  respect  to  the 
artery  may  be  altered  ; for  the  venous  trunk  may  be  placed  on  the  j 
inner  side  through  all  the  triangular  space.  Further  the  vein  may 
be  slit  so  as  to  present  a large  vein  on  each  side  of  the  artery  for  a i 
greater  or  less  extent,  or  one  of  the  two  veins  may  lie  over  the 
arterial  tube.  1 

Dissection. — To  proceed  with  the  deep  dissection,  the  limb 
is  to  be  retained  in  the  same  position  as  before,  and  the  flaps  j 
of  skin  on  the  front  of  the  thigh  are  to  be  thrown  aside. 

The  fascia  lata  is  to  be  cut  along  the  middle  line  of  the  thigh 
and  knee,  and  to  be  reflected  to  each  side  nearly  to  the  same 
extent  as  the  skin.  Over  the  knee  joint  the  student  will 
find  the  fascia  united  with  the  tendon  of  the  extensor  muscles 
of  the  leg,  so  as  to  form  lateral  accessory  ligamentous  bands. 

In  raising  the  inner  piece  of  the  fascia  the  narrow  muscle 
then  appearing  (sartorius)  should  be  followed  to  its  insertion 
into  the  tibia  : and  care  should  be  taken  of  the  small  nerves  j 
along  its  inner  border,  viz. : — the  two  branches  of  the 
internal  cutaneous  above  ; the  great  saphenous  and  its  branch 
below  ; and  a plexus  between  the  saphenous,  internal  cuta- 
neous, and  obturator,  at  the  middle  of  the  thigh.  The 
dissector  is  to  avoid  displacing  the  muscle  whilst  he  is 
removing  its  sheath  of  fascia ; and  to  retain  it  in  the  natural 
position  he  may  fix  it  with  stitches. 
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Internal  to  tlie  sartorins  are  some  strong  muscles  (ad- 
ductors) that  are  inclined  outwards  from  the  pelvis  to  the 
femur.  The  student  is  to  lay  bare  these  muscles  ; and 
beneath  the  more  superficial  muscle  (adductor  longus),  near 
where  this  touches  the  sartorius,  he  is  to  seek  a branch  of 
the  obturator  nerve  to  the  plexus  before  mentioned. 

On  the  outer  side  of  the  sartorius  is  the  large  extensor  of 
the  leg.  For  the  dissection  of  its  fleshy  parts  the  knee  is  to 
be  bent  to  make  tense  the  fibres  ; and  an  expansion  below 
from  the  common  tendon  to  the  fascia  lata  and  the  knee 
joint  is  to  be  looked  to. 

One  little  muscle  at  the  upper  and  outer  part  of  the  thigh, 
— tensor  of  the  fascia  lata,  is  to  be  cleaned  ; and  a strip  of 
the  fascia,  corresponding  with  its  width,  should  be  left  along 
the  outer  aspect  of  the  thigh.  Behind  this  slip  the  investing 
membrane  is  to  be  divided  by  one  or  two  transverse  cuts, 
and  is  to  be  followed  backwards  to  its  attachment  to  the  lines 
on  the  femur. 

Deep  parts  on  the  front  of  the  thigh. — The  muscles 
on  the  front  of  the  thigh  are  the  sartorius,  and  the  extensor 
of  the  leg.  Several  muscles  are  combined  in  the  extensor, 
viz.  the  rectus,  vastus  externus,  and  vastus  interims  and 
crureus.  At  the  top  of  the  thigh  is  the  small  tensor  of  the 
fascia  lata. 

A portion  of  the  femoral  artery,  viz.  the  lower  half,  lies 
amongst  the  muscles  and  supplies  them  with  branches. 

One  large  nerve,  the  anterior  crural,  furnishes  offsets  to 
the  muscles  on  the  front  of  the  thigh,  and  is  to  be  learnt 
with  them. 

The  sartorius  is  the  longest  muscle  in  the  body,  and 
extends  from  the  pelvis  to  the  leg.  It  arches  over  the  front 
of  the  thigh,  passing  from  the  outer  to  the  inner  side  of  the 
limb,  and  lies  in  a hollow  between  the  extensors  on  the  one 
side,  and  the  adductors  on  the  other.  Its  origin  is  ten- 
dinous from  the  upper  anterior  iliac  spinous  process  of  the 
hip  bone,  and  from  about  half  the  interval  between  this  and 
the  inferior  process.  The  fibres  constitute  a thin,  riband- 
like muscle,  which  ends  in  a thin  tendon  below  the  knee, 
and  is  inserted  into  the  inner  surface  of  the  tibia, — mainly 
into  a slight  depression  by  the  side  of  the  tubercle  for  an 
inch  and  a half,  but  also  by  its  upper  edge  as  far  back  as 
to  the  internal  lateral  ligament  of  the  knee  joint. 

The  muscle  is  superficial  throughout,  and  is  perforated  by 
some  cutaneous  nerves  and  vessels.  Its  upper  part  is 
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oblique,  * and  forms  the  outer  boundary  of  the  triangular 
spa 3e  containing  the  femoral  artery  : it  rests  on  the  iliacus, 
rectus,  and  adductor  longus  muscles,  as  well  as  on  the 
anterior  crural  nerve  and  the  femoral  vessels.  The  middle 
part  is  vertical  : it  lies  at  first  in  a hollow  between  the 
vastus  internus  and  the  adductor  muscles,  this  connection 
continuing  as  low  as  the  opening  for  the  femoral  artery  ; but 
beyond  that  aperture,  where  it  bounds  the  popliteal  space  at 
the  inner  side,  the  sartorius  lies  between  the  vastus  and 
great  adductor  and  the  inner  hamstring  muscles.  The 
femoral  vessels  and  their  accompanying  nerves  are  concealed 
by  this  portion  of  the  muscle.  The  lower  or  tendinous  part 
lies  on  the  internal  lateral  ligament  of  the  knee  joint,  super- 
ficial to  the  tendons  of  the  gracilis  and  semitendinosus,  and 
separated  from  them  by  a prolongation  of  their  synovial 
bursa  : from  its  upper  border  there  is  an  aponeurotic  expan- 
sion which  joins  that  from  the  extensors  over  the  knee  : and 
from  its  lower  border  is  another  which  blends  with  the  fascia 
of  the  leg.  Below  the  tendon  the  great  saphenous  nerve 
appears  with  an  artery  ; and  piercing  it  is  the  branch  of  the 
same  nerve. 

L dissection.  — The  sartorius  is  to  be  turned  aside,  or  cut 
through  if  it  is  necessary,  to  follow  the  remaining  part  of  the 
femoral  artery.  Beneath  the  muscle  is  an  aponeurosis 
between  the  adductor  and  extensor  muscles  ; when  this  is 
divided  the  internal  saphenous  nerve  will  come  into  view. 
Parallel  to  the  upper  part  of  the  saphenous  nerve  but  out- 
side it,  is  the  nerve  to  the  vastus  internus  muscle,  which 
sends  an  offset  to  the  knee  joint.  The  plexus  of  nerves  on 
the  inner  side  of  the  thigh  may  be  more  completely  dissected 
in  this  stage. 

The  femoral  vessels  and  their  branches  are  to  be  nicely 
cleaned.  Where  the  femoral  artery  passes  to  the  back  of  the 
limb  its  small  anastomotic  branch  arises.  This  branch  is  to 
be  pursued  through  the  fibres  of  the  vastus  internus,  and  in 
front  of  the  adductor  magnus  tendon  to  the  knee  ; a branch 
of  it  is  to  be  followed  with  the  saphenous  nerve. 

The  aponeurotic  covering  over  the  femoral  vessels  exists 
only  where  these  are  covered  by  the  sartorius.  It  is  formed 
of  strong  fibres,  which  are  directed  transversely  between  the 
vastus  internus  and  the  tendons  of  the  adductor  muscles. 
Interiorly  the  membranous  structure  ceases  at  the  opening 
in  the  adductor  magnus  by  a defined  border,  beneath  which 
the  saphenous  nerve  and  its  artery  escape. 

Femoral  artery  m the  middle  of  the  thigh. — In 
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the  middle  third  the  femoral  artery  is  more  deeply  placed 
than  in  the  upper  third  of  the  thigh.  It  is  covered  by  the 
sartorius  muscle  and  the  subjacent  aponeurosis,  in  addition 
to  the  integuments  and  the  superficial  and  deep  fasciae. 
And  it  lies  in  a hollow  bounded  on  the  one  side  by  the 
vastus  internus,  and  on  the  other  by  the  adductor  longus 
and  adductor  magnus,  by  which  it  is  conducted  to  the 
opening  in  the  last  muscle.  On  the  outer  side  of  the  artery 
and  close  to  it  is  the  femoral  vein.  Crossing  over  the  artery 
from  the  outer  to  the  inner  side  is  the  internal  saphenous 
nerve,  which  is  beneath  the  aponeurosis  before  noticed,  but 
is  not  contained  within  the  areolar  sheath  of  the  vessels. 

Branches. — Only  one  named  branch,  anastomotic,  springs 
from  this  part  of  the  artery,  the  other  offsets  belonging  to 
muscles. 

The  anastomotic  branch  (arter.  anastomotica  magna)  arises 
close  to  the  opening  in  the  adductor  muscle,  and  splits  at 
once  into  two  parts,  superficial  and  deep. 

a.  The  superficial  offset  continues  with  the  saphenous 
nerve  to  the  lower  border  of  the  sartorius,  and  piercing  the 
fascia  lata,  ramifies  in  the  integuments. 

b.  The  deep  or  anterior  branch  is  concealed  in  the  fibres 
of  the  vastus  internus,  and  descends  in  front  of  the  tendon 
of  the  adductor  magnus  to  the  inner  side  of  the  knee  joint, 
where  it  anastomoses  with  the  articular  branches  of  the  pop- 
liteal and  anterior  tibial  arteries.  A branch  passes  outwards 
from  it  in  the  substance  of  the  vastus  ; this  forms  an  arch 
in  front  of  thejower  end  of  the  femur  with  an  offset  of  the 
external  articular  artery,  and  supplies  the  joint. 

The  two  pieces  of  the  anastomotic  artery  may  be  separate 
at  their  origin,  and  spring  from  distinct  parts  of  the  parent 
trunk. 

Muscular  branches.  — Branches  for  the  supply  of  the 
muscles  leave  the  outer  part  of  the  femoral  artery,  and  enter 
mostly  the  sartorius  and  the  vastus  internus. 

The  femoral  vein  corresponds  closely  with  the  femoral 
artery  in  its  connections  with  the  parts  around,  and  in  its 
branches.  The  position  with  respect  to  the  artery  is,  as 
above  said,  external  to,  and  in  contact  with  it. 

Peculiarities. — Splitting  of  the  artery. — Occasionally  the  femoral 
artery  is  split  into  two  below  the  origin  of  the  profunda.  Four 
examples  of  this  peculiarity  have  been  met  with,  but,  in  all,  the 
trunks  were  blended  again  into  one  above  the  opening  in  the  ad- 
ductor muscle. 

Position  of  the  vein. — The  femoral  vein  may  change  its  position 
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here,  as  in  the  upper  part  (p.  686),  and  may  he  found  on  the  inner 
side  of  the  artery  ; or  it  may  he  divided,  into  two  trunks,  which  lie 
on  the  sides  of  its  companion  vessel. 

Size  of  the  mini. — In  some  bodies  this  part  of  the  femoral  vein  is 
very  small  in  size,  in  consequence  of  the  popliteal  coursing  along 
the  hack  of  the  thigh  to  enter  the  profunda  vein,  instead  of  accom- 
panying the  main  artery  of  the  limb  through  the  aperture  in  the 
adductor  magnus. 

Dissection. — The  femoral  artery  and  vein  are  to  be  cut 
across  below  the  origin  of  the  profunda,  and  are  to  be 
thrown  downwards,  preparatory  to  the  deeper  dissection. 
Afterwards  all  the  fat  and  the  small  veins  are  to  be  care- 
fully removed  from  amongst  the  branches  of  the  profunda 
artery  and  anterior  crural  nerve.  By  this  step  the  upper 
part  of  the  vastus  internus  and  crureus  will  be  prepared  for 
learning. 

The  tensor  vaginae  femoris  occupies  the  upper  third  of 
the  thigh,  and  is  the  smallest  and  the  most  external  of  the 
outer  set  of  muscles.  It  takes  origin  from  the  front  of  the 
crest  of  the  hip  bone  at  the  outer  aspect,  from  the  anterior 
upper  iliac  spine,  and  from  the  part  of  the  notch  between 
this  and  the  inferior  spine,  viz.  as  far  as  the  attachment  of 
the  sartorius.  Its  fibres  form  a fleshy  belly  about  two  inches 
wide,  and  are  inserted  into  the  fascia  lata  about  three  inches 
below  the  great  trochanter  of  the  femur  and  rather  anterior 
to  it. 

At  its  origin  the  muscle  is  situate  between  the  sartorius 
and  the  gluteus  medius.  Beneath  it  are  the  ascending  / 
branches  of  the  external  circumflex  artery,  and  a branch  of  ’ 
the  superior  gluteal  nerve  that  enters  its  under  surface.  A 
strong  sheath  of  fascia  surrounds  the  muscle. 

Dissection. — After  the  muscle  has  been  learnt,  the  slip  of 
fascia  extending  from  it  to  the  knee  may  be  cut  through ; j 
and  when  it  is  detached  from  the  muscles  around  the  head 
of  the  rectus  muscle  may  be  followed  to  the  pelvis. 

The  triceps  extensor  of  the  leg  consists  of  three  parts, 
which  may  be  described  as  three  muscles  with  a common 
insertion,  viz.  rectus,  vastus  externus,  and  vastus  internus  j 
and  crureus.  Or,  like  the  extensor  of  the  arm,  the  muscle 
may  be  considered  single  below  and  attached  by  a common 
tendon  ; but  divided  above  into  three  heads,  which  are 
inserted  into  separate  points  of  bone. 

The  rectus  femoris  forms  a fleshy  prominence  on  the 
front  of  the  thigh  (fig.  103,  13),  and  reaches  from  the  pelvis 
to  the  common  insertion.  At  its  origin  from  the  pelvis  the 
muscle  has  two  tendinous  processes  or  heads  : — one  arises 
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from  the  anterior  inferior  iliac  spinous  process  ; the  other  which  is 
(to  he  afterwards  seen)  is  fixed  into  a depression  on  the  hack  ’ 
of  the  hip  bone,  close  above  the  brim  of  the  acetabulum. 

Fleshy  fibres  succeed  to  tendon  ; and  they  end  interiorly  and  an  in- 
in  another  tendon  which  joins  the  tendinous  parts  of  the  thJhea^of 
muscles  beneath,  and  is  inserted  with  them  into  the  head  of  the  tibia- 
the  tibia. 

The  rectus  is  larger  at  the  middle  than  at  the  ends  ; and  The  muscle 
its  fibres  are  directed  from  the  centre  to  the  sides,  as  in  a farmland 
quill,  and  give  rise  to  that  condition  called  penniform.  It  superficial, 
is  subcutaneous,  except  above  where  it  is  overlaid  by  the  above, 
sartorius.  It  conceals  branches  of  the  external  circumflex 
artery  and  anterior  crural  nerve,  and  rests  on  the  mus- 
cular mass  of  the  vastus  and  crureus.  The  upper  tendon  of 
the  muscle  reaches  farthest  on  the  anterior  surface  where  the 
sartorius  touches,  whilst  the  lower  tendon  is  most  extensive 
on  the  posterior  aspect,  or  towards  the  subjacent  muscles. 

Dissection.  — To  see  the  remaining  muscles,  cut  across  the  Cut  the 
rectus  near  the  lower  end,  and  raise  it  without  injuring  iectus> 
the  branches  of  vessels  and  nerves  beneath.  The  muscular 
mass  on  the  front,  of  the  femur  is  to  be  divided  into  two 
along  the  situation  of  some  descending  vessels  and  nerves. 

The  part  external  to  the  vessels  is  the  vastus  externus,  and  and  sepa- 
the  larger  mass,  internal  to  them,  is  composed  of  the  con-  parts  of  the 
joined  vastus  inter nus  and  crureus.  If  the  student  wishes  extensor, 
to  make  two  of  the  last-mentioned  muscle,  he  may  carry  the 
scalpel  through  the  fibres  in  a line  with  the  inner  border  of 
the  patella. 

The  vastus  extehnus  is  one  of  the  parts  of  the  strong  Vastus  ex- 
extensor  muscle  of  the  leg,  and  its  attachment  to  the  femur  teiuuSj 
is  very  narrow  in  comparison  with  its  size  and  thickness. 

It  has  a lengthened  origin  externally,  which  is  from  a quarter  is  thin  at 
to  half  an  inch  thick  for  the  most  part.  Thus,  beginning  the  origm  -• 
above,  it  arises  from  the  root  of  the  neck  of  the  femur,  and 
from  the  fore  part  and  outer  surface  of  the  root  of  the  great 
trochanter  ; from  the  line  connecting  the  trochanter  with  the 
linea  aspera,  as  well  as  from  the  outer  margin  of  the  linea 
aspera,  and  from  two-thirds  of  the  line  to  the  outer  condyle  ; 
and,  lastly,  from  the  external  intermuscular  septum.  Inte- 
riorly the  fibres  of  the  muscle  end  in  an  aponeurosis  ; and 
this  blends  with  the  tendons  of  the  rectus  and  vastus 
internus  to  form  a common  tendon. 

The  muscle  is  pointed  at  the  upper  part,  but  enlarged  j^^ser  be 
below  where  it  produces  the  prominence  on  the  outer  side  of  low.  at  its 
the  thigh.  Its  cutaneous  surface  is  aponeurotic  above,  and  msertlon- 
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Parts  in  is  covered  by  the  rectus,  tensor  vaginse  femoris,  and  gluteus 
the  surfaces!  muscles.  The  deep  surface  touches  the  vastus  internus  and 
crureus,  and  receives  branches  of  the  external  circumflex 
artery  and  anterior  crural  nerve. 

Vastus  in-  The  vastus  internus  and  crureus  are  inseparably  united 
crureusand  in  one  muscle  (fig,  103,  12).  The  fleshy  mass  arises  from  the 
One  mass  anterior  and  lateral  surfaces  of  the  femur,  except  at  the  ends, 
of  the3  fr°Ut  an(i  hs  limits  may  be  thus  indicated  : — Upwards  it  reaches 
femur.  as  far  as  the  anterior  intertrochanteric  line ; and  downwards, 

Its  origin ; two  inches  from  the  articular  end  of  the  femur. 

Outwards  it  extends  to  the  vastus  externus  ; and  inwards, 
to  the  internal  margin  of  the  linea  asp  era,  as  well  as  to  the 
lines  continued  upwards  and  downwards  from  it,  some  of 
the  lowest  fibres  taking  origin  also  from  the  tendon  of  the  ad- 
insertion  by  ductor  magnus.  At  the  lower  end  of  the  muscle  the  fibres 
tendon.  terminate  in  a cutaneous  aponeurosis  that  blends  in  the 
common  tendon  of  insertion. 

de^p^iower  r^ie  upper  Par^  °f  the  muscular  mass  is  buried  beneath 
superficial,  the  sartorius  and  rectus  muscles ; but  the  lower  part  is  super- 
ficial, and  projects  more  than  the  vastus  externus  at  the 
opposite  side  of  the  thigh.  The  adductor  muscles  are  almost 
inseparably  joined  with  the  vastus  along  the  attachment  to 
the  linea  aspera. 

Lay  bare  the  Dissection. — The  common  tendon  of  the  vasti  and  rectus 

can  be  demonstrated,  after  the  expansion  from  it  over  the 
knee  joint  is  divided  along  the  middle  of  the  patella  to  the  [, 
head  of  the  tibia.  By  reflecting  inwards  and  outwards  that 
thin  fibrous  layer  the  tendon  will  be  evident.  A strong 
transverse  band  will  be  seen  likewise  on  each  side  of  the 
patella,  of  which  the  outer  is  the  strongest. 

The  tendon  of  the  extensor  muscles  of  the  leg  is  common 
to  the  rectus,  the  vastus  externus,  and  the  united  vastus  in-  ! 
ternus  and  crureus.  It  is  placed  in  front  of  the  knee  joint, 
to  which  it  serves  the  office  of  an  anterior  ligament.  Wide 
above  where  the  muscular  fibres  terminate,  it  narrows  as  it 
descends  over  the  joint,  and  is  inserted  interiorly  into  the 
prominence  of  the  tubercle  of  the  tibia  and  into  the  bone  j ■ 
below  it  for  an  inch.  Close  to  its  attachment  to  the  tibia  a 
synovial  bursa  is  beneath  it ; and  in  its  fibres  the  patella  is  i 
situate,  like  a sesamoid  bone  in  other  situations.  (See  Liga-  I 

ment  of  the  Patella.)  From  the  upper  part  of  the  tendon  ; 

an  aponeurotic  expansion  is  derived : this  prolongation,  which 
is  strongest  on  the  inner  side,  is  united  with  the  fascia  lata  J 
and  the  other  tendinous  offsets  to  form  a capsule  around  the  j 
joint,  and  is  fixed  below  to  the  heads  of  the  tibia  and  fibula. 
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Subcrureus  muscle. — Beneath  the  united  vastus  and  Small  sub- 
crureus,  near  the  knee  joint,  is  a thin  band  of  pale  fibres.  It  muscle ; 
is  but  a part  of  the  large  muscle  on  the  front  of  the  femur, 
which  is  separated  from  the  rest  of  the  fibres  by  a layer  of 
areolar  tissue.  Attached  therefore  to  the  femur  in  the  ends^on  tb^e 
lower  fourth,  it  ends  in  aponeurotic  fibres  on  the  outer  sur-  sjn<ma  sac‘ 
face  of  the  synovial  sac  of  the  knee  joint. 

Intermuscular  septa. — The  processes  of  the  fascia  lata  that  intermus- 
limit  laterally  the  extensor  muscles  of  the  knee,  are  thus  cularsepta 
named,  and  are  fixed  to  the  linea  aspera,  and  the  lines  lead-  are  tw0- 
ing  from  it  to  the  condyles  of  the  femur. 

The  external  septum  is  the  strongest,  and  reaches  from  the  The  outer  is 
outer  condyle  of  the  femur  to  the  insertion  of  the  gluteus  est  .stroug~ 
maximus.  It  is  situate  between  the  vastus  externus  and 
the  short  head  of  the  biceps,  to  which  it  gives  origin  ; and 
it  is  perforated  near  the  outer  condyle  by  the  upper  external 
articular  vessels. 

The  inner  partition  is  very  thin  along  the  side  of  the  the  inner  is 
vastus  internus  ; and  its  place  is  supplied  by  the  strong  ten-  1 
don  of  the  adductor  magnus  between  the  inner  condyle  and 
the  linea  aspera.  The  internal  articular  vessels  are  trans- 
mitted through  it  below  to  the  front  of  the  knee  joint. 

The  EXTERNAL  CIRCUMFLEX  ARTERY  is  the  chief  vessel  for  Artery  to^ 
the  supply  of  the  muscles  of  the  front  of  the  thigh.  It  arises  on  the  front 
from  the  outer  side  of  the  profunda  (deep  femoral)  artery,  of  the  thigh, 
and  is  directed  horizontally  outwards  through  the  divisions 
of  the  anterior  crural  nerve,  and  beneath  the  sartorius  and 
rectus  muscles,  to  the  under  surface  of  the  vastus  externus, 
where  it  ends  in  branches.  Offsets  are  given  from  the  artery  its  branches 
to  the  rectus  and  sartorius  ; and  its  terminal  branches  con-  are— 
sist  of  an  ascending,  a transverse,  and  a descending  set. 

a.  The  ascending  branches  are  about  three  in  number,  and  an  ascend- 
are  directed  beneath  the  tensor  vaginae  femoris  to  the  back  of  mg  set* 
the  hip  bone,  where  they  anastomose  with  the  gluteal  artery. 

b.  The  transverse  or  middle  set,  consisting  of  two,  and  a trans- 

J c-?  J verso 

the  smallest  in  size,  perforate  the  vastus  externus,  and  ana-  * 
stomose  on  the  back  of  the  thigh  with  the  sciatic  and  per- 
forating arteries. 

c.  The  descending  branches  are  the  largest,  and  are  distri-  and  a de’ 

a os  scenciing 

buted  to  the  vasti  muscles.  One  considerable  offset  enters  set. 
the  vastus  externus,  and  reaching  the  knee,  anastomoses  on 
it  with  the  external  articular  arteries. 

Peculiarities  in  the  origin  of  this  artery  are  very  frequent.  Thus  Varieties  in 
the  vessel  may  arise  as  one  trunk  from  the  superficial  instead  of  the  tllis  arteiT 
deep  femoral  artery.  It  may  be  represented  by  two  pieces,  which 
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may  spring  from  one  of  the  two  femoral  trunks,  or  may  be  derived 
from  both  trunks — one  piece  being  obtained  from  each  : this  last 
arrangement  is  most  frequently  found. 


The  anterior  crural  NERVE  is  derived  from  the  lumbar 
plexus  (p.  599),  and  supplies  the  muscles  and  the  integu- 
ments of  the  front  of  the  thigh,  and  the  integuments  of  the 
inner  side  of  the  leg.  Soon  after  the  trunk  of  the  nerve 
leaves  the  abdomen  it  is  flattened,  and  is  divided  into  a 
superficial  or  cutaneous,  and  a deep  or  muscular  part. 

A.  The  superficial  part  of  the  nerve  ends  in  three  branches : 
— the  internal  and  the  middle  cutaneous  of  the  thigh,  and 
the  great  saphenous. 

The  middle  cutaneous  nerve  perforates  the  fascia  lata, 
sometimes  also  the  sartorius,  about  three  inches  below  Pou- 
part’s  ligament,  and  extends  on  the  surface  of  the  thigh  to  the 
knee.  Its  cutaneous  distribution  is  described  at  p.  674. 

The  internal  cutaneous  nerve  sends  two  or  more  small 
twigs  through  the  fascia  lata  to  the  integument  of  the  upper 
third  of  the  thigh,  and  then  divides  in  front  of  the  femoral 
artery,  or  on  the  inner  side,  into  the  two  following  branches, 
anterior  and  inner.  * Sometimes  these  branches  in  which 
the  nerve  ends  ordinarily,  arise  from  the  anterior  crural 
trunk  at  separate  spots. 

a.  The  anterior  branch  is  directed  to  the  inner  side  of  the 
knee  joint.  As  far  as  the  middle  of  the  thigh  it  lies  over 
the  sartorius,  but  it  then  pierces  the  fascia  lata,  and  ramifies 
in  the  integuments  as  before  said  (p.  675). 

b.  The  inner  branch  is  distributed  in  the  integuments  of 
the  inner  side  of  the  leg,  just  below  the  knee,  but  it  remains 
beneath  the  fascia  lata  as  far  as  the  knee  (p.  675).  Whilst 
underneath  the  fascia  the  nerve  lies  along  the  inner  border 
of  the  sartorius,  and  joins  in  a plexus,  about  the  middle  of 
the  thigh,  with  offsets  of  the  obturator  and  internal  saphe- 
nous nerves.  When  this  branch  is  small  it  ends  in  the 
plexus  just  mentioned,  and  in  twigs  to  the  inner  part  of  the 
thigh,  instead  of  being  continued  onwards  to  the  leg. 

The  internal  saphenous  nerve  is  the  largest  of  the  three 
superficial  branches.  It  becomes  cutaneous  on  the  inner  side 
of  the  knee,  and  accompanies  the  vein  of  the  same  name  to 
the  foot  (p.  675).  In  the  thigh  the  nerve  takes  the  course 
of  the  deep  bloodvessels  : — thus,  it  approaches  the  femoral 
artery  where  this  is  concealed  by  the  sartorius,  and  is  con- 


1 

I 


* This  is  the  arrangement  most  commonly  met  with. — See  foot  note 
to  the  Second  Edition,  p.  624. 
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municating 


tinned  along  the  outer  side  of  that  vessel,  beneath  the  apo- 
neurosis covering  the  same,  as  far  as  the  opening  in  the 
adductor  magnus  muscle.  At  that  spot  the  nerve  passes 
from  beneath  the  aponeurosis,  and  is  continued  under  the  becomes  cm 
sartorius  muscle  to  the  upper  part  of  the  leg,  to  become  the  knee ; 
cutaneous  as  before  said.  It  supplies  two  offsets  whilst  it  is 
contained  in  the  thigh  beneath  the  fascia. 

a.  The  communicating  branch  arises  about  the  middle  of  hasacom- 
the  thigh,  and  crosses  inwards  beneath  the  sartorius  to  join 
the  internal  cutaneous  and  the  obturator  in  the  plexus  : this 
branch  is  sometimes  absent. 

b.  The  patellar  branch  springs  from  the  nerve  near  the  and  a pa- 
knee  joint,  and  perforating  the  sartorius  muscle  and  the  fascia  tellar  offset- 
lata,  ends  in  the  integument  over  the  knee  (p.  675). 

B.  The  deep  or  muscular  part  of  the  anterior  crural  nerve  From  the 
gives  branches  to  all  the  muscles  of  the  front  of  the  thigh,  de.eP  Part 
except  the  tensor  vaginae  femoris  ; and  it  supplies  also  an 
offset  to  one  of  the  adductor  muscles,  viz.,  the  pectineus. 

Two  slender  nerves  cross  beneath  the  femoral  artery,  and  branches  to 

. ,n  , . r.  n i -i  , . pectineus ; 

enter  the  anterior  surface  of  the  pectineus . 

Branches  to  the  sartorius  are  furnished  by  the  middle  or  sartorius; 
by  the  internal  cutaneous  nerve,  whilst  it  is  in  contact  with 
that  muscle. 

A nerve  enters  the  under  surface  of  the  rectus  muscle  at  rectus ; 
the  upper  part,  and  divides  into  branches  as  it  is  about  to 
penetrate  the  fibres. 

The  nerve  to  the  vastus  externus  separates  into  two  or  more  vastus  ex- 
branches as  it  enters  the  muscle.  From  one  of  these  an  ktieejotnt ; 
articular  filament  is  continued  downwards  to  the  knee  joint, 
which  it  enters  on  the  anterior  aspect. 

The  nerve  to  the  vastus  internus  is  nearly  as  large  in  size  ™®glls 
as  the  internal  saphenous,  in  common  with  which  it  often 
arises.  To  the  upper  part  of  the  muscle  it  furnishes  one  or 
more  branches,  and  is  then  continued  as  far  as  the  centre  of 
the  thigh,  where  it  ends  in  offsets  to  the  muscle  and  the  knee 
joint. 

a.  The  articular  branch  is  prolonged  to  the  inner  side  of  Articular 
the  knee  joint  on  or  in  the  vastus,  and  on  the  tendon  of  the  to  knee, 
adductor  magnus  ; and  it  is  distributed  over  the  synovial 
membrane  of  the  front  of  the  articulation.  This  small  nerve 
accompanies  the  deep  branch  of  the  anastomotic  artery. 

A branch  of  nerve  to  the  tensor  vaginae  femoris  is  derived  Nerve  of 
from  the  superior  gluteal  (p.  7 09),  and  enters  the  under  sur-  vaginse. 
face  of  the  muscle.  In  the  fibres  it  extends  nearly  to  the 
lower  end. 
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Directions . — After  the  examination  of  the  muscles  of  the 
front  of  the  thigh,  with  the  vessels  and  nerves  that  are  fur- 
nished to  them,  the  student  is  to  learn  the  adductor  muscles 
and  their  vessels  and  nerves. 

Dissection. — To  prepare  the  muscles,  the  investing  tissue 
is  to  be  taken  from  them,  and  the  superficial  adductors  are 
to  be  separated  one  from  another. 

Let  the  student  be  careful  of  the  branches  of  the  obturator 
nerve  in  connection  with  the  muscles,  viz.,  those  offsets 
entering  the  muscular  fibres,  and  the  plexus  on  the  inner 
side  of  the  thigh. 

Lastly,  should  any  fat  and  veins  be  left  with  the  pro- 
funda and  its  branches,  they  must  be  cleared  away. 

DEEP  PARTS  ON  THE  INNER  SIDE  OP  THE  THIGH. 

The  muscles  in  this  position  are  the  three  adductors, — 
longus,  brevis,  and  magnus  ; with  the  gracilis  and  the  pec- 
tineus ; these  have  the  under-mentioned  position  with  respect 
to  one  another.  Internal  to  all  and  the  longest,  is  the  gra- 
cilis. Superficial  to  the  others,  are  the  pectineus  and  the 
adductor  longus  ; and  beneath  them  are  the  short  adductor 
and  the  adductor  magnus. 

In  connection  with  the  muscles,  and  supplying  them  are 
the  profunda  artery  (of  the  femoral)  and  its  branches,  with 
the  accompanying  vein. 

The  obturator  nerve  lies  amongst  the  adductor  muscles, 
and  furnishes  branches  to  them. 

The  gracilis  reaches  from  the  pelvis  to  the  tibia  (fig. 
103,  11  ),  and  is  fleshy  and  riband-like  above,  but  tendinous 
below.  The  muscle  arises  by  an  aponeurosis,  two  or  three 
inches  in  depth,  from  the  lower  or  pubic  border  of  the  hip 
bone  close  to  the  margin,  viz.,  from  the  lower  half  of  the 
symphysis,  and  the  upper  part  of  the  pubic  arch.  Interiorly 
it  is  inserted  by  a flat  tendon,  about  half  an  inch  wide,  into 
the  inner  surface  of  the  tibia,  beneath  and  close  to  the  sar- 
torius. 

The  muscle  is  superficial  throughout.  At  the  upper  part 
of  the  thigh  it  is  flattened  against  the  adductors  brevis  and 
magnus,  so  as  to  have  its  borders  directed  forwards  and  back-  i 
wards  ; and  in  the  lower  third  it  intervenes  between  the  sar- 
torius  and  semimembranosus  muscles,  and  forms  part  of  the 
inner  boundary  of  the  popliteal  space.  At  its  insertion  the 
tendon  is  nearer  the  knee  than  that  of  the  semitendinosus, 
though  at  the  same  depth  from  the  surface,  and  both  lie 
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over  the  internal  lateral  ligament  ; an  expansion  is  continued 
from  it  to  the  fascia  of  the  leg,  as  in  the  tendon  of  the  sar- 
torius.  A bursa  separates  it  from  the  ligament  of  the  joint, 
and  projects  above  it  to  the  sartorius  tendon. 

The  pectineus  (fig.  103,  9 ) is  the  highest  of  the  muscles 
directed  from  the  pelvis  to  the  inner  side  of  the  femur.  It 
has  a fleshy  origin  from  the  ilio-pectineal  line  of  the  hip  bone, 
and  from  the  triangular  smooth  surface  in  front  of  that  line  ; 
and  it  is  inserted  interiorly  by  a tendon,  about  two  inches  in 
width,  into  the  femur  behind  the  small  trochanter,  and  into 
the  upper  part  of  the  line  which  extends  from  that  process 
to  the  linea  aspera. 

The  muscle  is  twisted,  so  that  the  surfaces  which  are 
directed  forwards  and  backwards  near  the  pelvis  are  turned 
inwards  and  outwards  at  the  femur.  One  surface  is  in  con- 
tact with  the  fascia  lata  ; and  the  opposite  touches  the 
obturator  muscle  and  nerve,  and  the  adductor  brevis.  The 
pectineus  lies  between  the  psoas  and  the  adductor  longus  ; 
and  the  internal  circumflex  vessels  pass  between  its  outer 
border  and  the  former  muscle. 

The  adductor  longus  lies  below  the  pectineus  (fig.  103, 10), 
and  is  triangular  in  form,  with  the  apex  at  the  pelvis  and 
the  base  at  the  femur.  It  arises  by  a narrow  tendon  from 
the  front  of  the  pubes  near  the  angle  of  union  of  the  crest 
and  the  symphysis  ; and  it  is  inserted  into  the  inner  margin 
of  the  linea  aspera. 

This  muscle  is  situate  beWeen  the  gracilis  and  the  pecti- 
neus, and  forms  part  of  the  inner  boundary  of  the  triangular 
space  containing  the  femoral  vessels.  Its  anterior  surface  is 
covered  near  the  femur  by  the  femoral  vessels  and  the  sar- 
torius. The  posterior  rests  on  the  other  two  adductors,  on 
part  of  the  obturator  nerve,  and  on  the  deep  femoral  artery. 
Aponeurotic  bands  connect  the  tendon  of  the  muscle  at  its 
insertion  with  the  tendons  of  the  adductor  magnus  and  vas- 
tus internus. 

Dissection.—  Some  of  the  deeper  muscles,  with  the  obtu- 
rator nerve  and  the  profunda  vessels,  will  be  arrived  at  by 
reflecting  the  two  last  muscles. 

On  cutting  through  the  pectineus  near  the  pubes,  and 
throwing  it  down,  the  dissector  may  find  occasionally  the 
small  accessory  nerve  of  the  obturator  which  turns  beneath 
the  outer  border  ; if  this  is  present,  its  branches  to  the  hip 
joint  and  the  obturator  nerve  are  to  be  traced  out.  The 
adductor  longus  is  then  to  be  divided  near  its  origin,  and 
raised  with  care,  so  as  not  to  destroy  the  branches  of  the 
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obturator  nerve  beneath  : its  tendon  is  to  be  detached  also 
from  that  of  the  adductor  magnus  beneath  it,  to  see  the 
branches  of  the  profunda  artery. 

Now  the  adductor  brevis  will  be  laid  bare.  A part  of  the 
obturator  nerve  crosses  over  this  muscle  to  enter  the  plexus 
at  the  inner  side  of  the  thigh,  and  a deeper  part  of  the 
same  nerve  lies  beneath  it.  The  muscle  should  be  separated 
from  the  subjacent  adductor  magnus,  where  the  lower  branch 
of  the  nerve  and  an  artery  issue.  In  this  last  step  of  the 
dissection  the  student  should  seek  a small  articular  branch 
of  the  obturator  nerve,  which  descends  on  and  in  the  fibres 
of  the  adductor  magnus  to  the  knee  joint. 

The  accessory  obturator  nerve * (Schmidt)  is  derived  from 
the  trunk  of  the  obturator  near  the  lumbar  plexus  (p.  600), 
and  passes  from  the  abdomen  over  the  brim  of  the  pelvis. 

In  the  thigh  (fig.  91,  6 ) this  branch  turns  beneath  the 
pectineus  and  joins  the  superficial  part  of  the  obturator 
nerve ; it  supplies  an  offset  to  the  hip  joint  with  the  articular 
artery,  and  occasionally  one  to  the  under  surface  of  the 
pectineus.  When  the  nerve  is  small,  one  or  more  of  these 
offsets  are  wanting. 

The  adductor  brevis  has  a thin  fleshy  and  aponeurotic 
attachment  about  two  inches  in  depth  to  the  front  of  the 
hip  bone  with  the  gracilis.  The  muscle  arises  from  the  pubic 
border  of  the  bone  close  to  and  outside  the  gracilis  ; but  it 
reaches  upwards  rather  higher  than  the  muscle  with  which  : 

it  is  conjoined,  viz.,  as  high  as  the  adductor  longus,  and  , 

not  quite  so  low  as  the  gracilis.  It  is  inserted  behind  the 
pectineus  into  the  whole  of  the  line  leading  from  the  linea  j 
aspera  towards  the  small  trochanter. 

In  front  of  the  muscle  are  the  pectineus  and  the  adductor 
longus,  with  the  superficial  piece  of  the  obturator  nerve, 
and  the  profunda  artery.  It  is  gradually  uncovered  by  the 
adductor  longus  below,  and  the  contiguous  borders  of  the 
two  are  side  by  side  at  their  insertion  into  the  femur.  Behind 
the  muscle  is  the  adductor  magnus,  with  the  deep  piece  of 
the  obturator  nerve.  In  contact  with  the  upper  border  is 
the  obturator  externus,  and  the  internal  circumflex  artery  j 
passes  between  the  two. 

The  obturator  nerve  is  a branch  of  the  lumbar  plexus 

* This  small  nerve  is  often  absent ; it  was  found  only  four  or  five 
times  in  nine  or  ten  bodies  which  were  examined  by  its  discoverer. 

The  name  given  to  it  by  Schmidt  refers  to  this  irregularity,  viz.,  nerv.  l 
ad  obturatorem  accessorius  inconstans. — Commentarius  de  Nervis  Lum- 
balibus. 
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(p.  599),  and  supplies  the  adductor  muscles  of  the  thigh,  as 
well  as  the  hip  and  knee  joints.  The  nerve  issues  from  the 
pelvis  through  the  aperture  in  the  upper  part  of  the  thyroid 
foramen  ; and  it  divides  in  that  opening  into  two  parts, 
which  are  named  superficial  and  deep  from  their  position 
with  respect  to  the  adductor  brevis  muscle. 

The  anterior  or  superficial  part  of  the  nerve  joins  the 
plexus  of  the  internal  cutaneous  and  saphenous  nerves  at  the 
inner  aspect  of  the  thigh  (p.  694).  The  nerve  is  directed 
over  the  adductor  brevis,  but  beneath  the  pectineus  and  the 
adductor  longus.  At  the  lower  border  of  the  last  muscle  it 
furnishes  an  offset  to  join  in  the  interlacement  of  the  nerves, 
but  the  remainder  of  it  is  continued  to  the  femoral  artery, 
on  which  it  is  distributed.  In  addition  to  the  branches 
before  mentioned,  the  nerve  supplies  the  hip  joint  and  some 
of  the  surrounding  muscles,  and  receives  (sometimes)  the 
communicating  twig  from  its  accessory  branch. 

a.  Near  the  pelvis  or  in  the  aperture  of  exit,  the  nerve 
sends  outwards  an  articular  twig  to  the  hip  joint,  with  the 
artery  to  the  same  part. 

b.  Muscular  branches  are  furnished  to  the  adductor  longus, 
the  adductor  brevis,  and  the  gracilis. 

Unusual  condition  of  the  nerve. — In  some  bodies  this  super- 
ficial part  of  the  nerve  is  of  large  size,  and  extends  beyond 
the  plexus  in  the  middle  of  the  thigh.  In  such  instances  it 
joins  freely  in  the  plexus,  and  gives  cutaneous  offsets  to  the 
integuments  of  the  thigh  ; it  is  continued  afterwards  along 
the  inner  border  of  the  sartorius  to  the  side  of  the  knee, 
where  it  perforates  the  fascia  to  end  in  the  integuments.  It 
has  a distribution  similar  to  that  of  the  inner  branch  of  the 
internal  cutaneous  nerve  (p.  694),  whose  place  it  takes. 

The  posterior  or  deep  part  of  the  obturator  nerve  pierces 
the  fibres  of  the  external  obturator  muscle,  and  is  continued 
beneath  the  adductor  brevis  to  be  distributed  chiefly  in  the 
adductor  magnus.  Offsets  are  given  from  it  to  the  contiguous 
muscles,  and  one  to  supply  the  knee  joint. 

a.  Muscular  branches  enter  the  obturator  externus  as  the 
nerve  pierces  it  ; others  are  furnished  to  the  large,  and 
sometimes  also  to  the  short  adductor. 

b.  A slender  articular  branch  enters  the  fibres  of  the 
adductor  magnus  towards  the  lower  part,  and  passes  through 
it  near  the  linea  aspera  to  reach  the  popliteal  artery,  by 
which  it  is  conducted  to  the  back  of  the  knee  joint  : its 
termination  is  seen  in  the  dissection  of  the  popliteal  space. 

Dissection. — To  prepare  the  profunda  artery  and  its 
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branches,  supposing  the  veins  and  the  fat  removed,  it  will 
be  requisite  to  follow  backwards  the  internal  circumflex 
artery  above  the  upper  border  of  the  adductor  brevis,  and 
to  trace  the  perforating  branches  through  the  tendons  of  the 
adductors  near  the  femur. 

The  profunda  (deep  femoral)  is  the  chief  muscular  artery 
of  the  thigh,  and  arises  from  the  femoral  trunk  about  one 
inch  and  a half  below  Poupart’s  ligament  (p.  685).  At  its 
origin  the  vessel  is  placed  on  the  outer  side  of  the  parent 
trunk.  It  is  then  directed  inwards  beneath  the  femoral 
vessels  to  the  inner  side  of  the  femur,  and  ends  at  the  lower 
third  of  the  thigh  in  a small  branch  that  pierces  the  adductor 
magnus.  Where  the  vessel  lies  in  the  triangular  space  of 
the  thigh  (near  its  origin)  it  rests  on  the  iliacus  muscle. 
But  on  the  inner  side  of  the  femur  it  lies  parallel  to  the 
femoral  artery,  though  deeper  in  position  ; and  it  is  placed 
first  over  the  adductor  brevis,  and  thence  to  its  termination 
between  the  adductors  longus  and  magnus. 

Its  branches  are  numerous  to  the  surrounding  muscles  and 
the  bone,  and  maintain  free  anastomoses  with  other  vessels 
supplied  xo  the  upper  part  of  the  thigh,  as  well  as  with 
those  of  the  leg.  It  is  through  these  communications  that 
the  blood  finds  its  way  to  the  lower  part  of  the  limb  when 
the  tube  of  the  chief  artery  is  obliterated  either  above  or 
below  the  origin  of  the  profunda.  The  branches  to  the 
adductor  muscles  are  unnamed.  The  named  branches  are 
these  : — external  circumflex  to  the  extensor  muscles  of  the 
knee  ; internal  circumflex  round  the  inner  side  of  the  femur 
to  the  back  of  the  thigh  ; and  perforating  arteries  through 
the  adductors  to  the  back  of  the  limb  and  the  extensor  muscle 
of  the  knee  joint. 

The  external  circumflex  artery  has  been  described  in  the 
dissection  of  the  muscles  of  the  front  of  the  thigh  (p.  693). 

The  internal  circumflex  branch  arises  from  the  inner  and 
posterior  part  of  the  profunda,  and  turns  backwards  between 
the  psoas  and  pectineus,  but  above  the  border  of  the  adductor 
brevis,  along  the  side  of  the  tendon  of  the  external  obturator 
muscle.  Having  reached  the  back  of  the  thigh,  it  ends  in 
two  branches,  which  will  be  seen  in  the  dissection  of  the 
buttock  (714).  It  supplies  the  undermentioned  branches 
to  the  inner  side  of  the  thigh  : — 

a.  An  articular  artery  enters  the  hip  joint  through  the 
notch  in  the  acetabulum. 

b.  At  the  border  of  the  adductor  brevis  two  muscular 
branches  arise  : — one  ascends  to  the  obturator  and  the  super- 
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ficial  adductor  muscles  ; the  other,  which  is  larger,  descends 
beneath  the  adductor  brevis,  and  ends  in  this  and  the  largest 
adductor. 

The  origin  of  the  internal  circumflex  is  very  variable.  In  Origin 
one  body  it  may  be  from  the  femoral  artery  above  the  pro-  variable- 
funda  ; in  another  from  the  external  iliac  artery,  or  from 
the  epigastric  and  circumflex  iliac  branches. 

The  'perforating  branches  are  usually  three  in  number,  Three  perfo- 
and  pierce  the  tendons  of  some  of  the  adductor  muscles  close  branches, 
to  the  linea  aspera  of  the  femur.  They  supply  the  muscles 
on  the  back  and  outer  part  of  the  thigh  ; and  anastomose 
above  with  branches  of  the  internal  iliac,  as  well  as  below 
with  those  of  the  popliteal  artery. 

a.  The  first  is  opposite  the  lower  border  of  the  pectineus,  First, 
and  perforates  the  short  and  large  adductors. 

b.  The  second  branch  arises  lower  down,  and  passes  through 

the  same  muscles  as  the  preceding  : from  it  a nutritious  tritious 
vessel  is  supplied  to  the  femur.  artery. 

c.  The  third  artery  springs  from  the  deep  femoral  trunk  Third, 
below  the  adductor  brevis,  and  is  transmitted  through  the 
adductor  magnus. 

d.  The  terminal  branch  of  the  profunda  (fourth  perfo-  And  the 

rating)  pierces  the  adductor  magnus.  fourth. 

The  profunda  vein  results  from  the  union  of  the  different  Profunda 
branches  corresponding  with  the  offsets  of  its  companion  vem 
artery.  It  accompanies  closely  the  artery  of  the  same  name, 
to  which  it  is  superficial.  Sometimes  the  vein  is  suddenly  is  some- 
enlarged  at  the  upper  part  by  the  union  of  a large  trunk  bypophteah 
from  the  popliteal  vein,  which  is  directed  upwards  at  first 
behind,  and  then  through  the  adductor  magnus. 

Dissection. — To  bring  into  view  the  remaining  muscles,  Cut  through 
viz.,  the  adductor  magnus,  the  obturator  externus,  and  the  brevis^0* 
insertion  of  the  psoas  and  iliacus,  the  adductor  brevis  is  to 
be  cut  through,  and  the  investing  layer  of  areolar  tissue  is 
to  be  removed  from  each.  After  the  adductor  magnus  has 
been  learnt,  it  will  be  needful  to  detach  a few  of  the  upper 
fibres  to  examine  the  obturator  externus. 

The  adductor  magnus  is  narrow  at  the  pelvis,  and  wide 
at  the  femur.  Triangular  in  form  its  base  is  directed  up- 
wards, whilst  one  side  is  attached  to  the  femur  and  the 
other  is  free  at  the  inner  part  of  the  thigh. 

The  muscle  arises  from  the  part  of  the  innominate  bone  origin  is 
corresponding  with  the  pubic  arch,  reaching  from  the  lower  narrow’ 
border  of  the  symphysis  to  the  lower  part  of  the  ischial 
tuberosity.  The  anterior  fibres  diverge  from  their  origin, 


Adductor 
magnus  ; 


702 


DISSECTION  OF  THE  THIGH. 


fibres  di- 
verge to 
their  inser- 
tion, 


some  being 
horizontal, 

others 

vertical, 


and  form 
two  parts. 


Connections 
of  the  ante- 
rior and 
posterior 
surface. 


Upper  and 
lower  bor- 
ders. 


Insertion 
into  femur. 


Opening  for 
the  vessels ; 


boundaries. 


Psoas  and 
iliacus  in 
the  thigh. 


Insertion 
into  femur. 


Parts 

around. 


and  construct  almost  a distinct  part : they  are  horizontal 
above,  but  become  more  oblique  below,  and  are  inserted 
(from  above  down)  into  the  lower  end  of  the  linea  quadrati, 
and  into  part  of  the  line  continued  from  the  great  trochanter 
to  the  linea  aspera  ; into  all  the  linea  aspera  ; and  into  a 
small  part  of  the  line  leading  from  that  crest  of  bone  to  the 
inner  condyle  of  the  femur.  The  posterior  fibres  from  the 
ischial  tuberosity  are  vertical  in  direction,  and  end  about 
the  lower  third  of  the  thigh  in  a tendon,  which  is  inserted 
into  the  inner  condyle  of  the  femur,  and  is  connected  by  a 
fibrous  expansion  to  the  line  leading  upwards  from  that 
point  of  bone  to  the  linea  aspera. 

The  muscle  consists  of  the  two  parts  above  described, 
which  differ  in  their  characters.  The  anterior  or  upper  one, 
thin  and  fleshy,  forms  a septum  between  the  other  adductors 
and  the  muscles  on  the  back  of  the  thigh  ; but  the  inner  or 
posterior  piece,  partly  fleshy  and  partly  tendinous,  constitutes  j 
the  inner  thick  margin  of  the  muscle.  On  the  anterior  sur- 
face are  the  other  two  adductor  muscles  and  the  pectineus, 
with  the  obturator  nerve  and  the  profunda  artery.  The 
posterior  surface  is  in  connection  with  the  hamstring  muscles 
and  the  great  sciatic  nerve.  In  contact  with  the  upper 
border  are  the  obturator  externus  and  the  quadratus  femoris, 
with  the  internal  circumflex  artery  ; and  along  the  lower  or 
inner  border  are  the  gracilis  and  the  sartorius.  At  its 
attachment  to  the  femur  the  muscle  is  closely  united  with 
the  other  adductors,  particularly  the  adductor  longus,  and  " 
is  there  pierced  by  apertures  for  the  passage  of  the  femoral 
and  perforating  arteries. 

The  opening  in  the  adductor  for  the  transmission  of  the 
femoral  vessels  into  the  popliteal  space  is  tendinous  at  the 
anterior,  but  fleshy  at  the  posterior  aspect.  It  is  situate  at  I 
the  point  of  junction  of  the  middle  with  the  lower  third  of 
the  thigh,  and  is  larger  than  is  necessary  for  the  passage  of  ! 
the  vessels.  On  the  outside  it  is  bounded  by  the  vastus 
internus  ; and  on  the  inside  by  the  tendon  of  the  adductor 
magnus,  with  some  fibres  added  from  the  tendon  of  the  long 
adductor. 

The  psoas  and  iliacus  arise  separately  in  the  abdomen 
(p.  593),  but  are  united  in  the  thigh.  The  conjoined  portion 
of  the  muscles  comes  beneath  Poupart’s  ligament,  and  is 
inserted  by  a tendon  into  the  small  trochanter  of  the  femur, 
as  well  as  by  fleshy  fibres  into  a special  triangular  surface  of  j 
the  bone  in  front  of  and  below  that  eminence. 

Beneath  the  ligament  the  muscles  occupy  the  interval  j 
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between  the  ilio-pectineal  eminence  and  the  anterior  superior 
iliac  spinous  process,- — the  iliacus  resting  on  a small  bursa  ; 
and  below  the  pelvis  the  mass  covers  the  capsule  of  the 
hip  joint  and  a larger  intervening  bursa.  On  the  front  of 
the  psoas  is  the  femoral  artery,  and  between  the  two  muscles 
lies  the  anterior  crural  nerve.  The  pectineus  and  the  internal 
circumflex  artery  are  contiguous  to  the  inner  border  ; and 
the  sartorius  and  vastus  internus  touch  the  outer  edge. 

The  obturator  extern  us  is  triangular  in  form,  with  the  Obturator 
base  at  the  pelvis  and  the  apex  at  the  femur.  The  fibres  of  externus » 
the  muscle  take  origin  from  the  outer  surface  of  the  obtu-  origin, 
rator  membrane  for  the  anterior  half ; and  from  the  inner 
half  or  more  of  the  bony  circumference  of  the  thyroid  fora- 
men, the  attachment  being  an  inch  wide  opposite  the  sym- 
physis pubis,  but  lower  down  only  half  that  width.  From 
the  origin  the  fibres  are  directed  obliquely  outwards  and 
backwards  to  be  inserted  by  a tendon  into  the  pit  at  the  insertion, 
root  of  the  great  trochanter. 

This  muscle  is  concealed  by  the  pectineus,  adductor  brevis,  The  adduc- 
and  adductor  magnus.  It  covers  the  obturator  membrane  and  j£rs  cover 
artery,  and  is  pierced  by  part  of  the  obturator  nerve.  As  it 
courses  backwards  it  is  in  contact  with  the  inner  and  lower  and  it 
parts  of  the  hip  joint.  The  insertion  of  the  muscle  will  be  j °^ctlies  hip 
seen  in  the  dissection  of  the  buttock. 

Dissection. — By  detaching  a small  part  of  the  obturator  Detach  ob- 
muscle  from  the  pelvis,  the  branches  of  the  artery  and  nerve  turat01* 
of  the  same  name  will  be  seen  amongst  its  fibres.  Less  injury 
will  be  done  to  the  part  if  the  dissection  of  the  vessel  and 
nerve  is  deferred  till  after  the  limb  is  detached. 

The  obturator  artery  is  a branch  of  the  internal  iliac  in  Obturator 
the  pelvis  (p.  622),  and  enters  the  thigh  through  the  upper  aiteiy 
part  of  the  thyroid  foramen.  Whilst  in  its  aperture  the 
artery  divides  into  two  parts,  which  inosculate,  and  form  a divides  into 
circle  beneath  the  muscle  around  the  obturator  membrane.  tw0’ 

The  upper  branch  extends  along  the  inner  half  of  the  upper  and 
membrane,  and  anastomoses  inferiorly  with  the  other.  The  J^ancb- 
lower  perforates  the  membrane  below  the  upper  branch,  and 
turns  downwards  to  form  a circle  by  uniting  with  it.  An  arti - this^gives 
cular  twig  to  the  hip  joint  is  supplied  from  the  lower  branch,  twig. 

Offsets  of  the  obturator  artery  are  furnished  to  the  obtu-  Muscles, 
rator  muscles  ; and  some  small  twigs  extend  to  the  upper 
part  of  the  adductors. 

Branches  of  nerve  to  the  obturator  muscle  come  from  the  Branches  of 
deep  portion  of  the  obturator  trunk,  and  perforate  the  mem-  thQ  uerve* 
brane  with  the  lower  branch  of  the  artery. 
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Section  II. 

THE  BUTTOCK,  OR  THE  GLUTEAL  REGION. 

Position. — During  the  dissection  of  the  back  of  the  thigh 
the  body  is  placed  with  the  face  down ; and  the  pelvis  is  to  be 
raised  by  blocks  until  the  lower  limbs  hang  almost  vertically 
over  the  end  of  the  dissecting  table. 

Directions. — Both  this  Section  and  the  following  one  are 
to  be  gone  through  in  the  time  appointed  for  the  body  to  lie 
in  its  present  position. 

When  the  body  is  turned,  the  student  can  better  recognise 
the  points  of  bone  marking  posteriorly  the  limit  between  the 
thigh  and  the  abdomen  (p.  668). 

Dissection. — The  integument  is  to  be  raised  from  the  but- 
tock by  means  of  the  following  incisions : — One  is  to  be  j 
made  along  the  iliac  crest  of  the  hip  bone,  and  is  to  be  con- 
tinued in  the  middle  line  of  the  sacrum  to  the  tip  of  the 
coccyx.  Another  is  to  be  begun  where  the  first  terminates, 
and  is  to  be-  carried  outwards  and  downwards  across  the  thigh 
till  it  is  about  six  inches  below  the  great  trochanter.  The 
flap  of  skin  thus  marked  out  above  and  below  is  to  be 
thrown  down. 

Some  of  the  cutaneous  nerves  of  this  region  will  be  found 
in  the  fat  or  beneath  it  along  the  line  of  the  iliac  crest. 
Beginning  in  front,  the  student  will  meet  first  with  branches 
of  the  external  cutaneous  rather  below  the  crest,  if  these 
have  not  been  cut  before.  Crossing  the  crest  near  the  front, 
is  an  offset  of  the  last  dorsal  nerve,  and  farther  back  another 
from  the  ilio-hypogastric  nerve  ; whilst  in  a line  with  the 
outer  border  of  the  erector  spinse  in  the  back  are  two  or 
three  branches  of  the  lumbar  nerves.  By  the  side  of  the  ; 
sacrum  and  coccyx  are  two  or  three  offsets  of  the  sacral 
nerves. 

The  remaining  cutaneous  nerves  are  derived  from  the  small 
sciatic,  and  must  be  sought  beneath  the  fat  along  the  line  of 
the  lower  incision,  where  they  come  from  underneath  the 
gluteus  maximus.  A few  turn  upwards  over  that  muscle, 
and  the  rest  are  directed  down  to  the  thigh. 

Cutaneous  Nerves. — The  nerves  distributed  in  the  in- 
teguments of  the  buttock  are  small  but  numerous,  and  are  j 
derived  from  the  spinal  nerves  (posterior  primary  branches),  J 
from  the  branches  of  the  lumbar  and  sacral  plexuses,  and 
from  the  last  dorsal  nerve. 
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From  the  posterior  branches  of  the  lumbar  and  sacral  From  lum- 
nerves.—^a.  The  offsets  of  the  posterior  primary  branches  of 
the  lumbar  nerves  are  two  or  three  in  number,  and  cross  the 
crest  of  the  hip  bone  near  the  anterior  edge  of  the  erector 
spinse  : they  ramify  in  the  integuments  covering  the  gluteus 
muscle,  and  some  branches  may  be  traced  nearly  to  the  tro- 
chanter major. 

The  branches  of  the  sacral  nerves  perforate  the  gluteus  and  sacral 
maximus  near  the  origin,  and  are  then  directed  outwards  for  nei^es* 
a short  distance  in  the  integuments  over  the  muscle.  These 
offsets  are  usually  three  in  number  ; the  largest  is  opposite 
the  lower  end  of  the  sacrum,  another  is  near  the  iliac  crest, 
and  the  other  by  the  side  of  the  coccyx. 

Nerves  from  the  lumbar  plexus .• — Parts  of  two  nerves  from  From  lum- 
the  lumbar  plexus,  viz.  ilio-hypogastric  and  external  cuta-  barPlexus> 
neous,  are  spent  in  the  integuments  of  this  region. 

a.  The  iliac  branch  of  the  ilio-hypogastric  nerve  crosses  ^°-^gll0 
the  iliac  crest  in  front  of  the  branches  from  the  lumbar  gastric,  and 
nerves,  and  extends  only  a short  distance  below  the  crest  : 

this  branch  is  very  variable  in  size,  or  it  may  be  wanting. 

b.  Offsets  of  the  external  cutaneous  nerve  of  the  thigh  external^ 
bend  backwards  to  the  integuments  above  the  great  tro- 
chanter, and  cross  the  ramifications  of  the  branch  of  the  last 
dorsal  nerve. 

Nerves  from  the  sacral  plexus. — Only  one  nerve  of  the  From  sacral 
plexus,  viz.  the  small  sciatic,  sends  superficial  branches  to  the  ^hrou^h 
buttock.  Its  cutaneous  offsets  appear  along  the  lower  border  small ° 
of  the  gluteus  maximus,  and  are  accompanied  by  superficial  sciatlG‘ 
branches  of  the  sciatic  artery  ; two  or  three  ascend  round 
the  edge  of  the  muscle,  and  are  lost  in  the  integuments  over 
the  lower  part ; the  remaining  branches  descend  to  the  thigh, 
and  will  be  afterwards  noticed  on  it. 

The  last  dorsal  nerve  supplies  the  buttock  by  means  of  its  From  last 
lateral  cutaneous  branch  (p.  479).  This  offset  perforates  the  ^erye! 
muscles  of  the  abdomen,  and  crosses  the  anterior  part  of  the 
iliac  crest  to  be  distributed  over  the  fore  part  of  the  gluteal 
region,  as  low  as  the  great  trochanter. 

Dissection. — In  the  examination  of  this  region  the  thin  Clean 
and  unimportant  deep  fascia  may  be  disregarded,  in  order  maximus. 
that  the  great  gluteal  muscle,  which  is  the  most  difficult  in 
the  body  to  make  clean,  may  be  well  displayed.  Supposing 
the  student  desirous  to  lay  bare  the  muscle  at  once,  let  him 
turn  aside  the  cutaneous  nerves,  and  draw  away  and  rotate 
inwards  the  limb  to  make  tense  the  muscular  fibres.  Having  Mode  of  pro- 
cut through  the  fat  and  fascia  from  the  upper  to  the  lower  ceedm&- 
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border  of  the  muscle,  let  him  carry  the  scalpel  along  one 
bundle  of  fibres  at  a time  in  the  direction  of  a line  from  the 
sacrum  to  the  femur,  until  all  the  coarse  fasciculi  are  cleaned. 

If  the  student  has  a right  limb,  the  dissection  may  be  begun 
at  the  upper  border  ; but  if  a left  limb,  at  the  lower  margin 
of  the  muscle. 

The  fascia  of  the  buttock  is  a prolongation  of  that  enve- 
loping the  thigh,  and  is  fixed  to  the  crest  of  the  hip  bone, 
and  to  the  sacrum  and  coccyx.  It  is  much  thicker  in  front 
of  than  on  the  gluteus  maximus,  and  gives  attachment  ante- 
riorly to  the  gluteus  medius  which  it  covers.  At  the  edge 
of  the  gluteus  maximus  the  fascia  is  slit  to  incase  it. 

The  gluteus  maximus  is  the  most  superficial  muscle  of 
the  buttock,  and  reaches  from  the  pelvis  to  the  upper  part 
of  the  femur.  Its  origin  from  the  pelvis  is  partly  osseous 
and  partly  aponeurotic : — Thus,  the  muscle  is  attached  from 
above  down  to  the  posterior  third  of  the  iliac  crest,  and  to  a 
special  impression  on  the  hip  bone  below  the  crest ; next,  to 
the  aponeurosis  covering  the  multifidus  spinse  muscle;  and 
lastly  to  the  back  of  the  lowest  piece  of  the  sacrum,  and  to 
the  side  of  the  coccyx  with  the  great  sacro-sciatic  ligament. 
From  this  origin  the  fibres  are  directed  outwards  to  their 
insertion: — About  two  thirds  of  the  upper  fibres  and  a few 
of  the  lowest  fibres  end  in  the  fascia  lata  of  the  outer  part 
of  the  thigh.  The  remainder  are  fixed  for  three  inches  into 
the  lower  part  of  the  line  leading  from  the  linea  aspera  to  > 
the  great  trochanter  of  the  femur. 

The  gluteus  forms  the  prominence  of  the  buttock,  and 
resembles  the  deltoid  muscle  of  the  arm  in  its  situation  and 
in  the  coarseness  of  its  texture.  Its  cutaneous  surface  is 
covered  by  the  common  investing  fasciae  of  the  limb,  and  by 
the  superficial  nerves.  The  parts  in  contact  with  the  under 
surface  will  be  seen  when  the  muscle  is  cut  through.  The 
upper  border  overlays  the  gluteus  medius.  And  the  lower 
border,  which  is  longer  and  thicker  than  the  upper,  forms 
the  fold  of  the  nates  and  bounds  posteriorly  the  perinseal 
space ; beneath  the  lower  border  the  hamstring  muscles  and  j 
the  sciatic  vessels  and  nerves  are  placed. 

Dissection . — The  gluteus  maximus  is  to  be  cut  across  near 
the  pelvis  but  external  to  the  sacral  nerves  perforating  it, 
and  without  injuring  the  subjacent  sacro-sciatic  ligament  to 
which  the  lower  fibres  are  closely  joined.  The  depth  of  the  j 
muscle  will  be  ascertained  by  the  fascia  beneath  it,  and  by 
some  vessels.  When  this  intermuscular  layer  is  arrived  at, 
the  outer  part  of  the  gluteus  is  to  be  thrown  towards  its  j 
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insertion,  and  the  sciatic  artery  and  nerves  are  to  be  detached 
from  the  under  surface,  though  the  branches  that  enter  the 
muscle  must  be  cut. 

The  loose  fat  is  to  be  taken  away  from  the  hollow  between  Clean  parts 
the  pelvis  and  the  trochanter,  without  injuring  the  vessels  beneath- 
and  nerves  ; and  the  several  muscles  are  to  be  cleaned,  the 
fibres  of  each  being  made  tense  at  the  time  of  its  dissection 
by  rotating  the  femur.  In  removing  the  areolar  tissue  from 
the  ischial  tuberosity  and  the  great  trochanter,  the  bursa  on 
each  prominence  of  bone  should  be  observed. 

The  vessels,  nerves,  and  muscles  of  this  region  which  are 
to  be  defined  are  noticed  below  in  the  enumeration  of  the 
parts  beneath  the  gluteus. 

Lastly  the  origin  of  the  muscle  is  to  be  removed.  And  Dissect  out 
the  sacral  nerves,  when  dissected  out  of  the  gluteus,  are  to  nerves, 
be  followed  to  the  surface  of  the  great  sacro-sciatic  ligament, 
where  they  are  united,  and  concealed  by  aponeurotic  fibres. 

Parts  beneath  the  gluteus. — At  its  origin  the  gluteus  parts 
maximus  rests  on  the  pelvis,  and  conceals  parts  of  the  hip 
bone,  sacrum,  and  coccyx : above,  the  muscle  covers  also  the  its  origin 
ischial  tuberosity  with  the  origin  of  the  hamstring  muscles, 
and  the  great  sacro-sciatic  ligament.  At  its  insertion  it  and  inser- 
covers  the  upper  end  of  the  femur,  with  the  great  trochanter  tlon  5 
and  the  origin  of  the  vastus  externus.  Between  the  muscle 
and  each  prominence  of  bone,  viz.  the  tuberosity  and  the 
trochanter,  is  a large,  loose  synovial  membrane ; and  between 
it  and  the  vastus  externus  is  another  synovial  sac. 

In  the  hollow  between  the  pelvis  and  the  femur  the  and  by  the 
muscle  conceals,  from  above  downwards,  the  undermentioned  tS8" 
parts  : — First  is  a portion  of  the  gluteus  medius ; and  below  muscle, 
it  is  the  pyriformis,  with  the  superficial  branch  of  the  gluteal 
artery  between  the  two.  Coming  from  beneath  the  pyri- 
formis are  the  sciatic  vessels,  and  the  large  and  small  sciatic 
nerves,  which  descend  to  the  thigh  between  the  great  tro- 
chanter and  the  ischial  tuberosity ; and  internal  to  these  are 
the  pudic  vessels  and  nerve,  and  the  nerve  to  the  obturator 
internus  muscle,  which  are  directed  inwards  through  the 
small  sacro-sciatic  notch.  Still  lower  down  is  the  tendon  of 
the  obturator  internus  muscle,  with  a fleshy  fasciculus — the 
gemellus — above  and  below  it.  Next  come  the  thin  quadratus 
femoris  muscle,  and  the  upper  part  of  the  adductor  magnus. 

At  the  upper  border  of  the  quadratus  is  the  tendon  of  the 
obturator  externus ; and  at  the  lower  border,  between  it  and 
the  adductor,  is  one  of  the  terminal  branches  of  the  internal 
circumflex  artery. 
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Sacral  nerves.  — The  external  offsets  of  the  posterior  primary 
branches  of  the  first  three  sacral  nerves,  after  passing  out- 
wards beneath  the  multifidus  spinse  (p.  437),  are  joined  by 
loops  on  the  surface  of  the  great  sacro-sciatic  ligament.  Two 
or  three  cutaneous  offsets  are  derived  from  this  intercommu- 
nication, and  pierce  the  fibres  of  the  gluteus  maximus  to  be 
distributed  on  the  surface  (p.  705). 

The  gltjteus  medius  is  triangular  in  form,  with  its  base 
at  the  innominate  bone,  and  its  apex  at  the  femur.  It  arises 
chiefly  from  the  outer  surface  of  the  hip  bone  between  the 
crest  and  the  superior  curved  line,  except  behiud  where  the 
gluteus  maximus  is  attached,  and  where  there  is  a surface  of 
bone  free  from  muscular  fibres  ; and  many  fibres  arise  also 
from  the  strong  fascia  covering  the  anterior  part  of  the 
muscle.  The  fibres  of  origin  converge  to  a tendon  which  is 
inserted  into  an  impression  across  the  outer  surface  of  the  I 
great  trochanter,  extending  from  the  tip  behind  to  the  root 
in  front. 

The  superficial  surface  is  concealed  in  part  by  the  gluteus 
maximus  ; and  the  deep  is  in  contact  with  the  gluteus  mini- 
mus and  the  gluteal  vessels  and  nerve.  The  anterior  border 
lies  over  the  gluteus  minimus,  and  is  in  contact  with  the 
tensor  of  the  fascia  lata.  The  posterior  is  contiguous  to  the 
pyriformis,  only  the  gluteal  artery  intervening.  A small 
bursa  is  between  the  tendon  of  insertion  and  the  trochanter. 

Dissection. — When  the  gluteus  medius  is  detached  from  | 
the  pelvis,  and  partly  separated  from  the  gluteus  minimus  ' 
beneath,  the  gluteal  vessels  and  nerve  will  come  into  view. 
The  two  chief  branches  of  the  artery, — one  being  near  the 
iliac  crest,  and  the  other  lower  down, — are  to  be  traced 
through  the  fleshy  fibres  as  the  reflection  of  the  gluteus  is 
proceeded  with  ; and  the  main  part  of  the  nerve  is  to  be 
followed  on  at  the  same  time  to  the  tensor  vaginae  femoris 
muscle.  A branch  of  the  artery  to  the  gluteus  maximus 
must  be  cut  in  removing  that  muscle. 

The  gluteal  artery  is  the  largest  branch  of  the  internal 
iliac  (p.  622),  and  issues  from  the  pelvis  above  the  pyriformis 
muscle.  On  the  dorsum  of  the  hip  bone  it  ends  in  offsets 
which  supply  the  gluteal  muscles  and  the  bone,  and  anasto- 
mose with  the  other  branches  in  this  situation.  Its  named 
branches  are  superficial  and  deep  : — 

a.  The  superficial  branch  sends  inwards  a few  twigs  over  ] 
the  sacrum,  and  ends  in  the  gluteus  maximus,  into  which  it 
penetrates  on  the  under  surface. 

b.  The  deep  branch  is  the  continuation  of  the  artery,  and 
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lies  between  the  two  smaller  gluteal  muscles  : it  subdivides 
into  two  pieces.  One  (superior)  courses  along  the  origin  of 
the  gluteus  minimus  to  the  front  of  the  iliac  crest,  where  it 
anastomoses  with  the  ascending  branches  of  the  external 
circumflex  artery.  The  other  portion  (inferior)  is  directed 
forwards  over  the  middle  of  the  smallest  gluteal  muscle  with 
the  nerve,  towards  the  anterior  lower  iliac  spine  and  the  great 
trochanter,  and  communicates  also  with  the  external  circum- 
flex branches.  Some  offsets  pierce  the  muscle  to  supply  the 
hip-joint. 

Vein. — The  companion  vein  of  this  artery  enters  the 
pelvis,  and  ends  in  the  internal  iliac  vein. 

The  superior  gluteal  nerve  is  a branch  of  the  lumbo-sacral 
cord  (p.  597).  It  accompanies  the  gluteal  artery,  and  divides 
into  branches  for  the  supply  of  the  two  smallest  gluteal 
muscles  : its  lowest  branch  may  be  traced  forwards  into  the 
tensor  vaginse  femoris. 

The  gluteus  minimus  is  likewise  conical  in  shape,  and 
arises  from  the  dorsum  of  the  hip  bone  between  the  superior 
and  inferior  curved  lines,  extending  downwards  as  far  as 
the  middle  of  the  hip  joint.*  The  fibres  are  collected  on 
a tendon,  which  is  inserted  into  an  impression  along  the  fore 
part  of  the  great  trochanter,  and  is  united  interiorly  with 
the  gluteus  medius. 

One  surface  is  in  contact  with  the  gluteus  medius,  and  the 
gluteal  vessels  and  nerve  ; the  other  with  the  hip  joint  and 
the  bone,  and  the  outer  head  of  the  rectus  femoris  muscle. 
The  anterior  border  lies  by  the  side  of  the  other  gluteus  ; 
and  the  posterior  touches  the  pyriformis  muscle.  A bursa 
is  placed  between  the  tendon  and  the  bone. 

Dissection. — The  smallest  gluteal  muscle  may  be  cut 
through  near  the  innominate  bone,  and  the  tendinous  part 
of  the  rectus  femoris  underneath  it  should  be  defined  close 
above  the  hip  joint.  Whilst  detaching  the  gluteus  from  the 
parts  beneath,  the  student  cannot  fail  to  notice  the  connec- 
tion between  its  tendon  and  the  capsule  of  the  joint.  The 
deep  vessels  to  the  articulation  may  be  observed  and  followed 
after  the  muscle  is  removed. 

The  outer  head  of  the  rectus  femoris  is  a slip  of  tendon 
about  two  inches  long,  which  reaches  outwards  almost  hori- 
zontally, and  is  fixed  into  the  groove  above  the  margin  of  the 
acetabulum.  In  front  it  joins  the  other  tendinous  piece  of 

* Its  extent  is  greater  than  that  given  -usually  to  the  muscle.  For 
the  limit  of  the  lower  line  see  the  description  of  the  hip  hone  in  Quain’s 
Anatomy,  vol.  i.  p.  138  (Edition  of  1856). 
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tlie  rectus,  which  is  attached  to  the  anterior  inferior  iliac 
spine;  and  below  it  is  connected  by  fibres  with  the  capsule 
of  the  hip  joint. 

The  pyriformis  arises  in  the  pelvis  from  the  front  of  the 
sacrum  (p.  658),  and  comes  from  that  cavity  through  the 
great  sacro-sciatic  notch.  Outside  the  pelvis  it  ends  in  a 
tendon,  and  is  inserted  into  the  upper  border  of  the  great 
trochanter,  in  front  of  the  gluteus  medius,  where  it  is  com- 
monly united  with  the  tendon  of  the  obturator  internus. 

As  the  muscle  passes  through  the  sacro-sciatic  notch  it 
divides  that  space  into  two  parts  : the  upper  of  these  gives 
passage  to  the  gluteal  vessels  and  nerve  ; and  the  lower 
transmits  the  sciatic  and  pudic  vessels  and  nerves.  Its 
upper  border  is  contiguous  to  the  gluteus  medius,  and  its 
lower  edge  to  the  gemellus  superior.  Like  the  other  rotator 
muscles  in  this  situation,  it  is  covered  by  the  gluteus  maxi- 
mus,  and  rests  on  the  hip  joint. 

Dissection. — The  pyriformis  may  be  cut  across  and  raised 
towards  the  sacrum,  to  allow  the  dissector  to  follow  upwards 
the  sciatic  and  pudic  vessels,  and  to  trace  the  accompanying 
nerves  to  the  lower  part  of  the  sacral  plexus. 

Some  small  nerves  to  the  obturator  internus,  the  gemellus 
superior,  and  the  hip  joint,  are  to  be  sought  at  the  lower 
part  of  the  plexus.  A branch  to  the  inferior  gemellus  and 
the  quadratus  will  be  found  by  raising  the  trunk  of  the  great 
sciatic  nerve ; but  it  will  be  followed  to  its  termination  after 
the  muscles  it  supplies  have  been  seen. 

Sciatic  and  Pudic  Yessels. — The  vessels  on  the  back 
of  the  pelvis,  below  the  pyriformis  muscle,  are  also  branches 
of  the  internal  iliac  (p.  620). 

The  sciatic  artery  supplies  the  buttock.  After  escaping 
from  the  pelvis  below  the  pyriformis,  it  descends  over  the 
gemelli  and  obturator  muscles,  in  the  interval  between  the 
tuber  ischii  and  the  trochanter,  as  far  as  the  quadratus 
femoris  ; here  the  artery  ends  in  branches  for  the  supply  of 
the  surrounding  parts,  and  anastomoses  with  the  internal 
circumflex  branch  of  the  profunda  artery.  In  this  course  it 
furnishes  muscular  offsets  to  the  great  gluteus  and  the  rotator 
muscles,  and  some  articular  branches  to  the  hip  joint;  some 
cutaneous  offsets  bend  round  the  margin  of  the  gluteus.  It 
supplies  also  the  following  named  branches  : — 

a.  The  coccygeal  branch , arising  close  to  the  pelvis,  per- 
forates the  great  sacro-sciatic  ligament  and  the  gluteus 
maximus,  and  ramifies  in  this  muscle,  and  on  the  back  of 
the  sacrum. 
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b.  The  branch  to  the  great  sciatic  nerve  (comes  nervi  Branch  to 
ischiadici)  is  very  slender,  and  enters  the  substance  of  the  nerve^10 
nerve  near  the  pelvis  ; it  extends  in  the  nerve  along  the 

thigh,  supplying  offsets  to  it. 

c.  The  branch  to  the  quadratus  passes  with  the  nerve  of  Branch  to 
the  same  name  beneath  the  gemelli  and  obturator  internus,  ^ (iuadra" 
and  gives  branches  to  the  hip  joint  and  the  inferior  gemellus 

before  it  terminates  in  its  muscle. 

The  pudic  artery  belongs  to  the  perinseum  and  the  genital  Pudic 
organs  : it  is  smaller  than  the  sciatic,  and  internal  to  it.  artery 
Only  a small  part  of  the  vessel,  which  winds  over  the  ischial  crosses  the 
spine,  is  seen  on  the  back  of  the  pelvis,  for  it  enters  the  [ 
perinseal  space  through  the  small  sacro-sciatic  notch,  and  is 
there  distributed  (p.  469).  It  supplies  a small  branch  over 
the  back  of  the  sacrum,  which  anastomoses  with  the  gluteal 
and  sciatic  vessels  ; and  a twig  from  it  accompanies  the  nerve 
to  the  obturator  internus  muscle. 

The  veins  with  the  sciatic  and  pudic  arteries  receive  con-  yeins. 
tributing  twigs  corresponding  with  the  branches  of  the 
arteries  ; and  they  open  into  the  internal  iliac  vein. 

Sciatic  and  Pudic  Nerves. — The  nerves  appearing  at  Nerves  come 
the  back  of  the  pelvis  below  the  pyriformis  are  branches  of  plexus, 
the  sacral  plexus  to  the  lower  limb  (p.  627)  ; they  are  fur- 
nished mostly  to  parts  beyond  the  gluteal  region,  but  a few 
small  branches  are  distributed  to  muscles  of  the  pelvis. 

The  small  sciatic  may  be  considered  a cutaneous  nerve  of  Small 
the  back  of  the  thigh,  for  it  supplies  only  one  muscle — the  ^erieis 
gluteus  maximus  : it  springs  from  the  lower  part  of  the  chiefly  a 
sacral  plexus,  and  generally  by  two  parts  that  remain  sepa-  nerve ; 
rate.  The  nerve  takes  the  course  of  the  sciatic  artery  as  far 
as  the  lower  border  of  the  great  gluteus,  where  it  gives  many 
cutaneous  branches  upwards  and  downwards  : much  dimi- 
nished in  size  at  that  spot,  the  nerve  is  continued  along  the 
back  of  the  thigh,  beneath  the  fascia,  and  ends  below  the 
knee  in  the  integuments  of  the  back  of  the  leg.  The  branches  ends  in  the 
which  are  distributed  on  or  near  the  buttock  are  muscular  leg  ’ 
and  cutaneous. 

The  muscular  branches  (inferior  gluteal)  enter  the  under  fj^ches to 
surface  of  the  gluteus  maximus  near  the  lower  border.  A gluteus, 
separate  offset  of  the  sacral  plexus  is  usually  furnished  to 
the  upper  part  of  the  muscle. 

The  cutaneous  branches  are  directed  upwards  and  down-  Cutaneous 
wards  at  the  border  of  the  gluteus. 

a.  The  ascending  set  are  distributed  in  the  superficial  fascia  ascending ; 
over  the  lower  part  of  the  muscle. 
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b.  The  descending  set  supply  the  integument  of  the  inner 
side  of  the  thigh  at  the  posterior  aspect.  One  of  these 
branches,  which  is  larger  than  the  others,  is  distributed  to 
the  genital  organs,  and  is  named  inferior  pudendal  (p.  463)  ; 
as  it  courses  to  the  perinseum,  it  turns  below  the  ischial 
tuberosity,  and  perforates  the  fascia  lata  at  the  inner  part  of 
the  thigh  to  end  in  the  perinseal  space.  Sometimes  the 
inferior  pudendal  is  a distinct  branch  of  the  plexus. 

The  great  sciatic  is  the  largest  nerve  in  the  body.  It  is 
the  source  of  all  the  muscular,  and  of  most  of  the  cutaneous 
branches  distributed  to  the  limb  beyond  the  knee,  as  well  as 
of  the  muscular  branches  at  the  back  of  the  thigh. 

At  its  origin  it  appears  to  be  a prolongation  of  the  inter- 
lacement of  the  nerves  of  the  sacral  plexus.  After  leaving 
the  pelvis  it  is  directed  through  the  buttock  to  the  posterior 
part  of  the  thigh,  where  it  divides  into  two  branches  for  the 
leg.  In  the  part  of  its  course  now  dissected,  viz.,  to  the 
lower  border  of  the  gluteus  maximus,  it  lies  in  the  hollow 
between  the  tuber  ischii  and  the  great  trochanter,  and 
rests  on  the  external  rotator  muscles  below  the  pyriformis. 
Commonly  it  does  not  supply  any  branch  to  the  buttock, 
but  it  may  give  origin  to  one  or  two  filaments  to  the  hip  joint. 

Frequently  the  nerve  is  divided  into  two  large  trunks  at 
its  origin,  and  one  of  them  pierces  the  fibres  of  the  pyriformis 
muscle. 

The  pudic  nerve  winds  over  the  ischial  spine  of  the  hip 
bone  with  its  companion  artery,  and  is  distributed  with  it  to  ' 
the  perinseum  and  the  genital  organs  (p.  470).  No  branch 
is  supplied  to  the  buttock. 

The  nerve  to  the  obturator  internus  arises  from  the  upper 
part  of  the  plexus,  and  is  directed  to  its  muscle  through 
the  small  sacro-sciatic  notch  with  the  pudic  nerve  : its  ter- 
mination is  seen  in  the  dissection  of  the  pelvis  (p.  658). 

The  remaining  muscular  and  articular  branches  are  derived 
from  the  lower  part  of  the  sacral  plexus. 

Some  nerves  to  the  hip  joint  perforate  the  back  of  the  cap- 
sular ligament. 

The  nerve  to  the  superior  gemellus  is  a very  small  twig,  i 
and  arises  separately  from  the  following  : 

The  nerve  to  the  inferior  gemellus  and  the  guadratus  is  a 
slender  branch.  It  passes  with  a companion  artery  beneath 
the  gemelli  and  the  obturator  internus,  and  ends  in  the  two 
muscles  from  which  it  receives  its  designation.  This  nerve  j 
will  be  seen  more  fully  in  a subsequent  dissection,  when  j 
articular  filaments  from  it  to  the  hip  joint  may  be  recognised,  j 
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Dissection.  — To  see  the  remaining  small  rotator  muscles.  Clean  rota- 
hook  aside  the  great  sciatic  nerve,  and  take  away  the  branches 
of  the  sciatic  artery  if  it  is  necessary.  In  cleaning  these 
muscles  the  limb  should  be  rotated  inwards.  The  gemelli 
are  to  be  turned  aside  from  the  tendon  of  the  obturator 
internus. 

The  SUPERIOR  GEMELLUS  is  the  highest  of  the  two  mus-  Superior 
cular  slips  along  the  sides  of  the  tendon  of  the  obturator  &emellus- 
muscle.  Internally  it  is  attached  to  the  outer  and  lower  part 
of  the  ischial  spine,  and  externally  it  is  inserted  with  the  ob- 
turator into  the  great  trochanter.  Oftentimes  this  muscle  is 
absent. 

The  inferior  gemellus  is  larger  and  more  constant  than  inferior 
its  fellow.  Its  origin  is  connected  with  the  upper  and  hinder  s 
part  of  the  ischial  tuberosity  along  the  lower  edge  or  lip  of 
the  hollow  for  the  obturator  internus  muscle,  and  its  insertion  inserted 
is  the  same  as  that  of  the  obturator  tendon.  This  muscle  is  wiJfch  obtu' 

rator. 

placed  between  the  obturator  internus  and  quadratus  muscles, 
but  near  the  femur  the  tendon  of  the  obturator  externus 
comes  into  contact  with  its  lower  border. 

The  obturator  internus  arises  inside  the  pelvis  (p.  658),  Obturator 
and  passes  to  the  exterior  through  the  small  sacro-sciatic  p^tTnside13 
notch.  Escaped  from  the  pelvis,  the  muscle  is  directed  out- 
wards over  the  articulation  of  the  hip,  and  is  inserted  by  a 
tendon  with  the  gemelli  into  the  upper  part  of  the  great  and  part 
trochanter,  in  front  of  the  pyriformis,  as  well  as  into  the  peMsf 
contiguous  portion  of  the  neck  of  the  femur. 

Outside  the  pelvis  the  obturator  is  mostly  tendinous,  and  latter  part 
is  embraced  by  the  gemelli  muscles  ; beneath  it  is  a synovial  jolnt^1  hlp 
| sac.  Crossing  the  muscle  are  the  large  and  small  sciatic 
nerves,  and  the  sciatic  vessels  ; and  covering  the  whole  is 
the  gluteus  maximus.  On  cutting  through  the  tendon  and  its  tendon 
raising  the  inner  end,  it  will  be  found  divided  into  four  or  0n  the  edge 
five  pieces  as  it  turns  over  the  margin  of  the  pelvis  : at  this  °?stbe  pel" 
spot  the  pelvis  is  marked  by  ridges  of  fibro-cartilage,  that 
correspond  with  the  intervals  between  the  tendons,  and  the 
whole  is  lubricated  by  a synovial  membrane. 

The  quadratus  femoris  has  the  form  expressed  by  its  Quadratus 
name,  and  is  situate  between  the  inferior  gemellus  and  the  x ° ’ 

adductor  magnus.  Internally  it  arises  from  the  outer  border 
of  the  tuber  ischii,  along  the  side  of  the  origin  of  the  semi-  origin ; 
membranosus  and  adductor  magnus  ; externally  it  is  inserted  insertion ; 
into  the  linea  quadrati  of  the  upper  end  of  the  femur,  above 
the  attachment  of  the  great  adductor  to  the  same  line. 

By  one  surface  it  is  in  contact  with  the  sciatic  vessels  and  parts  above 
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nerves,  and  tlie  glutens.  By  the  other  surface  it  rests  on 
the  obturator  externus,  the  internal  circumflex  artery,  and  the 
small  branches  of  both  the  nerve  and  artery  supplying  it. 

' Between  its  lower  border  and  the  adductor  magnus  one  of 
the  terminal  branches  of  the  internal  circumflex  artery  issues. 
Between  it  and  the  small  trochanter  is  a bursa,  which  is  com- 
mon also  to  the  upper  part  of  the  adductor  magnus. 

Dissection. — The  quadratus  and  the  gemelli  muscles  may 
be  now  cut  across,  in  order  that  their  small  nerve  and  artery, 
the  obturator  externus,  and  the  ending  of  the  internal  cir- 
cumflex artery,  may  be  dissected  out. 

The  internal  circumflex  branch  of  the  profunda  artery 
(p.  700)  divides  finally  into  two  parts.  One  ascends  beneath 
the  quadratus,  in  this  position  of  the  body,  to  the  pit  of  the 
trochanter,  where  it  anastomoses  with  the  gluteal  artery,  and 
supplies  the  bone.  The  other  passes  between  the  quadratus 
and  adductor  magnus  to  the  hamstring  muscles,  and  commu- 
nicates likewise  with  the  sciatic  artery. 

The  obturator  externus  has  been  dissected  at  its  origin 
in  the  front  of  the  thigh  (p.  703).  In  the  part  of  its  course 
now  laid  bare,  the  muscle  winds  backwards  below  the  hip 
joint,  and  ascends  to  be  inserted  into  the  pit  at  the  root  of 
the  great  trochanter.  On  the  back  of  the  pelvis  the  obtu- 
rator externus  is  covered  by  the  quadratus,  except  near  the 
femur,  where  the  upper  border  is  in  contact  with  the  inferior 
gemellus. 

The  sacro-sciatic  ligaments  pass  from  the  innominate 
bone  to  the  sacrum  and  the  coccyx  ; they  are  two  in  number, 
and  are  named  large  and  small. 

The  large  or  posterior  ligament  is  attached  internally  to 
the  posterior  lower  iliac  spine,  and  to  the  side  of  the  sacrum 
and  coccyx  ; and  externally  it  is  inserted  into  an  impression 
on  the  inner  and  anterior  part  of  the  ischial  tuberosity.  It 
is  wide  next  the  sacrum,  but  is  contracted  towards  the  middle, 
and  is  expanded  again  at  the  tuberosity  ; from  its  outer 
attachment  it  sends  upwards  a prolongation  along  the  pubic 
arch.  On  the  cutaneous  surface  are  the  branches  of  the 
sacral  nerves  ; and  the  gluteus  maximus  conceals  and  takes  i 
origin  from  it. 

The  small  ligament  will  be  seen  on  dividing  the  other  near 
the  hip  bone.  At  the  sacrum  and  coccyx  it  is  united  with 
the  large  ligamentous  band,  but  at  the  opposite  end  it  is 
inserted  into  the  ischial  spine.  It  is  less  strong  than  the 
superficial  ligament,  by  which  it  is  concealed  ; and  it  rests  I 
on  the  coccygeus  muscle.  j l 
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By  their  attachments  to  the  bones  these  ligaments  convert 
the  large  sacro-sciatic  notch  of  the  dried  pelvis  into  two 
apertures  or  foramina.  Between  their  insertion  into  the 
spine  and  tuberosity  of  the  innominate  bone,  is  the  small 
sacro-sciatic  foramen,  which  contains  the  internal  obturator 
muscle  with  its  nerve,  and  the  pudic  vessels  and  nerve. 
And  above  the  smaller  ligament  is  the  large  sacro-sciatic 
foramen,  which  gives  passage  to  the  pyriformis  muscle,  and 
several  vessels  and  nerves  ; viz.,  the  gluteal  vessels,  and  the 
superior  gluteal  nerve  above  the  muscle,  and  the  sciatic  and 
pudic  vessels  and  nerves  with  some  muscular  branches  of 
the  sacral  plexus  below  the  muscle. 


Section  III. 

THE  BACK  OF  THE  THIGH. 

Directions.  — The  ham  or  the  popliteal  space  may  be  taken 
after  the  buttock,  in  order  that  it  may  be  seen  with  its  size 
and  boundaries  less  disturbed  than  if  it  was  dissected  subse- 
quently to  the  examination  of  the  muscles  at  the  back  of  the 
thigh.  When  this  space  has  been  learnt  the  student  will 
return  to  the  dissection  of  the  thigh. 

Position. — The  limb  is  to  remain  in  the  same  position  as 
in  the  dissection  of  the  buttock. 

Dissection. — To  remove  the  skin  from  the  popliteal  region, 
let  an  incision  be  made  behind  the  knee  joint,  beginning  it 
about  six  inches  above  the  knee,  and  ending  it  four  inches 
below  the  joint.  At  each  extremity  of  the  longitudinal  cut 
let  a transverse  incision  be  made,  so  as  to  allow  the  skin  to 
be  raised  in  two  flaps  ; of  these  one  is  to  be  turned  outwards, 
and  the  other  inwards. 

In  the  superficial  fascia  some  small  cutaneous  nerves  may 
be  found,  viz.,  one  or  two  twigs  in  the  middle  line  of  the 
limb  from  the  small  sciatic  nerve  beneath  the  fascia  ; and 
some  offsets  of  the  internal  cutaneous  towards  the  inner  part. 
After  the  fat  is  removed,  the  special  fascia  of  the  limb  will 
be  brought  into  view. 

Fascia  lata. — Where  the  fascia  covers  the  popliteal  space 
it  is  strengthened  by  transverse  fibres,  particularly  on  the 
outer  side ; and  at  each  side  it  is  connected  with  the  tendons 
bounding  that  interval.  The  short  saphenous  vein  perforates 
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it  sometimes  opposite  the  knee,  but  usually  at  a spot  lower 
down. 

Dissection.  — The  fascia  over  the  ham  is  now  to  be  removed 
without  injuring  the  small  sciatic  nerve  and  the  short  saphe- 
nous vein,  which  are  beneath  it.  A large  quantity  of  fat 
may  be  next  taken  out  of  the  space,  and  several  vessels 
and  nerves  are  to  be  looked  for  in  it.  After  the  ham  has 
been  cleaned,  the  sartorius  and  the  gracilis  are  to  be  replaced 
in  their  natural  position  on  the  inner  side. 

In  the  middle  line  the  student  will  come  upon  the  large 
internal  popliteal  nerve  ; and  nearer  the  outer  side,  on  the 
external  popliteal.  Both  nerves  give  branches  ; and  their 
offsets  will  be  recognised  more  certainly  by  tracing  them  from 
above  down  along  the  trunk  of  the  nerve,  than  by  proceeding 
in  the  opposite  direction.  In  fat  bodies  the  small  nerves  to 
the  knee  joint  are  difficult  to  find.  Under  cover  of  the  outer 
boundary,  and  deep  in  the  space,  is  an  articular  nerve  from 
the  external  popliteal,  which  sometimes  arises  from  the  great 
sciatic. 

In  the  bottom  of  the  space  are  the  popliteal  vessels,  and 
the  vein  is  more  superficial  than  the  artery.  The  student  is 
to  seek  an  articular  branch  (superior),  on  each  side,  close 
above  the  condyle  of  the  femur.  Numerous  other  branches 
of  the  vessels  to  the  muscles  around,  especially  below,  are  to 
be  cleaned.  On  the  upper  part  of  the  artery,  the  branch  of 
nerve  from  the  obturator  to  the  knee  joint  may  be  found. 

The  popliteal  space,  or  the  ham,  is  the  hollow  behind 
the  knee.  It  allows  of  the  free  fiexion  of  the  joint;  and  in 
it  the  large  vessels  of  the  limb  are  contained.  When  dis- 
sected, this  interval  has  the  form  of  a lozenge,  and  extends 
upwards  along  one  third  of  the  femur,  and  downwards  along 
one  sixth  of  the  tibia  ; but  in  the  natural  condition  of  the 
parts  the  sides  are  approximated  by  the  fascia  of  the  limb, 
and  the  space  is  limited,  apparently,  almost  to  the  region  of 
the  joint. 

This  hollow  (fig.  104)  is  situate  between  the  attachments 
to  the  femur  of  muscles  on  the  back  of  the  limb,  and  the 
lateral  boundaries  are  therefore  formed  in  part  by  the  muscles 
of  the  thigh  (hamstrings),  and  in  part  by  those  of  the  leg. 
Thus,  on  the  outer  side,  is  the  biceps  muscle  (6)  as  far  as 
the  joint ; and  the  plantaris  and  the  external  head  of  the 
gastrocnemius  (8)  are  beyond  that  spot.  On  the  inner  side, 
as  low  as  the  articulation,  are  the  semimembranosus  (4)  and 
semitendinosus  (°)  muscles,  with  the  gracilis  and  sartorius 
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between  them  and  the  femur  ; and  beyond  the  joint  is  the 
inner  head  of  the  gastrocnemius  (7).  The  upper  point  of  the 
ham  is  limited  by  the  appo- 
sition of  the  inner  and  outer  Pig.  104.  * 

hamstrings  in  the  middle  line 
of  the  thigh ; and  at  the  lower 
point  the  heads  of  the  gas- 
trocnemius touch  each  other. 

Stretched  across  the  cavity 
is  the  fascia  lata.  Forming 
the  deep  boundary,  or  the 
floor,  are  the  following  parts, 

— the  lower  end  of  the  pos- 
terior surface  of  the  femur 
included  between  the  lines  to 
the  condyles,  the  posterior 
ligament  of  the  knee  joint, 
and  the  popliteus  muscle  with 
the  upper  end  of  the  tibia. 

The  popliteal  space  is  widest 
opposite  the  knee  joint,  where 
the  muscles  are  most  drawn 
to  the  sides,  and  is  deepest 
above  the  articular  end  of  the 
femur.  In  it  are  contained 
the  popliteal  vessels  and  their 
branches,  and  the  ending  of 
the  external  saphenous  vein  ; 
the  popliteal  divisions  of  the 
great  sciatic  nerve,  and  some 
of  their  branches;  together  'A 

with  lymphatic  glands,  and  a 
large  quantity  of  fat.  The 

small  sciatic  nerve  lies  over  the  space  ; and  a branch  of  the 
obturator  is  on  the  artery  in  the  bottom  of  the  hollow. 

The  popliteal  artery  (fig.  104, A)  is  the  continuation  of 
the  femoral  trunk.  It  reaches  from  the  opening  in  the 
adductor  magnus  to  the  lower  border  of  the  popliteus 
muscle  ; and  at  this  spot  it  terminates  by  bifurcating  into 
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* Yiew  of  the  popliteal  space  (from  Quain’s  Arteries).  1.  Popli- 
teal vessels.  2.  Internal  popliteal  nerve.  3.  External  popliteal  nerve. 
4.  Semimembranosus  muscle.  5.  Semitendinosus  muscle.  6.  Biceps 
muscle.  7,  8.  Inner  and  outer  heads  of  the  gastrocnemius  muscle. 
The  superficial  vein  on  the  gastrocnemius  is  the  short  saphenous, 
which  enters  the  popliteal. 
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the  anterior  and  posterior  tibial  vessels.  A portion  of  the 
vessel  lies  in  the  ham,  and  is  uncovered  by  muscle ; but  the 
rest  is  beneath  the  gastrocnemius,  and  beyond  the  limits  of 
the  popliteal  space  as  above  defined.  The  description  of  the 
artery  may  be  divided  therefore  into  two  parts,  corresponding 
with  the  difference  in  the  connections. 

In  the  ham  the  vessel  is  inclined  obliquely  from  the  inner 
side  of  the  limb  to  the  interval  between  the  condyles  of  the 
femur,  and  it  is  then  directed  along  the  middle  of  the  space 
over  the  knee  joint.  In  this  course  it  is  overlaid  at  first  by 
the  belly  of  the  semimembranosus  muscle,  but  thence  on- 
wards to  the  gastrocnemius  it  is  covered  only  by  the  fat,  the 
fascia  lata,  and  the  integuments.  Beneath  it  is  the  femur 
with  the  posterior  ligament  of  the  knee  joint. 

In  contact  with  the  vessel  and  somewhat  on  the  outer 
sied,  lies  the  popliteal  vein,  so  that,  on  looking  into  the 
space,  the  arterial  trunk  is  almost  covered  by  it ; but  lower 
down,  in  the  interval  between  the  heads  of  the  gastrocnemius, 
the  vein  and  its  branches  altogether  conceal  the  artery.  More 
superficial  than  the  large  vessels,  and  slightly  external  to 
them  in  position,  is  placed  the  internal  popliteal  nerve,  which 
however,  like  the  vein,  lies  over  the  artery  between  the  heads 
of  the  gastrocnemius. 

Dissection. — To  see  the  deep  part  of  the  artery  the  inner 
head  of  the  gastrocnemius  should  be  cut  through,  and  raised 
from  the  subjacent  parts.  On  removing  the  areolar  tissue 
the  vessels  and  nerves  will  appear.  The  lower  articular 
branches  of  the  vessels  and  nerves  are  now  brought  into 
view  ; — the  inner  artery  is  below  the  head  of  the  tibia,  and 
the  outer  higher  up  between  the  tibia  and  fibula,  each  with 
a vein  and  a nerve. 

Whilst  the  artery  is  beneath  the  gastrocnemius  it  sinks 
deeply  into  the  limb,  and  is  crossed  by  a small  muscle,  the  1 
plantaris.  It  is  placed  on  the  popliteus  muscle.  Both  the 
vein  and  the  nerve  (internal  popliteal)  change  their  position 
to  the  artery,  and  gradually  cross  over  it,  so  as  to  lie  on  its 
inner  side  at  the  lower  border  of  the  popliteus. 

Branches  are  furnished  by  the  artery  to  the  surrounding 
muscles,  and  to  the  articulation  ; those  that  enter  the  joint 
are  five  in  number,  and  are  called  articular,  viz. , two  superior, 
inner  and  outer  ; two  inferior,  also  inner  and  outer  ; and  a 
central  or  azygos  branch. 

The  muscular  branches  have  not  received  separate  names, 
with  the  exception  of  those  to  the  gastrocnemius  and  soleus  j 
which  are  called  sural.  One  superficial  or  cutaneous  branch  ; 
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accompanies  the  external  saphenous  nerve  over  the  muscles 
of  the  leg. 

The  superior  articular  arteries  arise  from  the  popliteal  Branches  to 
trunk,  one  from  the  inner  and  one  from  the  outer  side,  above  are  tive^ 
the  condyles  of  the  femur  ; they  are  directed  almost  trans- 
versely beneath  the  hamstring  muscles,  and  turn  round  the  Two  supe- 
bone  to  the  front  of  the  joint.  nor’ 

a . The  external  one  perforates  the  intermuscular  septum,  external; 
and  divides  in  the  substance  of  the  vastus  externus.  Some 

of  the  branches  end  in  that  muscle,  and  anastomose  with  the 
external  circumflex  (of  the  profunda)  ; others  descend  to  the 
joint ; and  one  offset  forms  an  arch  across  the  bone  with  the 
anastomotic  artery. 

b.  The  internal  artery,  oftentimes  very  small,  winds  be-  internal, 
neath  the  tendon  of  the  adductor  magnus,  and  terminates 

in  branches  in  the  vastus  internus,  which  supply  it  and  the 
knee  joint,  and  communicate  with  the  anastomotic  artery. 

The  inferior  articular  branches  lie  beneath  the  gastro-  Two  infe- 
cnemius,  but  are  not  on  the  same  level  on  opposite  sides  of  rior  * J 
the  limb,  for  the  inner  one  descends  below  the  head  of  the 
tibia,  whilst  the  outer  one  is  placed  above  the  fibula.  Each 
lies  beneath  the  lateral  ligament  of  its  own  side. 

a.  The  external  branch  supplies  the  outer  side  of  the  knee  external ; 
joint,  anastomosing  with  the  other  vessels  on  the  articulation, 

and  with  the  recurrent  branch  of  the  anterior  tibial  artery  : 
it  sends  an  offset  beneath  the  ligament  of  the  patella  to  join 
a twig  from  the  lower  internal  branch. 

b.  The  internal  artery  ascends  at  the  anterior  border  of  internal ; 
the  internal  lateral  ligament,  and  after  taking  its  share  in 

the  free  anastomoses  over  the  joint,  ends  in  offsets  for  the 
articulation  and  the  head  of  the  tibia. 

The  azygos  branch  enters  the  back  of  the  joint  through  and  one 
the  posterior  ligament,  and  is  distributed  to  the  ligamentous  artery, 
structures  and  fat  and  the  synovial  membrane  of  the  interior. 

The  popliteal  vein  originates  in  the  union  of  the  vense  Popliteal 
comites  of  the  anterior  and  posterior  tibial  vessels,  and  has 
the  same  extent  and  connections  as  the  artery  it  accompanies. 

At  the  lower  border  of  the  popliteus  muscle  the  vein  is  Position  to 
internal  to  the  arterial  trunk.  Between  the  heads  of  the  the  arter^ ' 
gastrocnemius  it  is  superficial  to  that  vessel.  And  thence  to 
the  opening  in  the  adductor  magnus  it  lies  to  the  outer  side, 
and  close  to  the  artery.  It  is  joined  by  branches  corre-  Branches, 
sponding  with  those  of  the  artery,  as  well  as  by  the  short 
saphenous  vein  (fig.  104). 
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Popliteal  Peculiarities  in  the  division  of  the  artery. — The  chief  peculiarity- 
artery  may  of  the  popliteal  artery  consists  in  its  early  division  into  terminal 
divide  soon,  punches.  In  some  bodies  the  artery  will  be  found  divided  as  high 
as  the  back  of  the  knee  joint ; and  in  such  instances  the  anterior 
tibial  artery  may  lie  beneath  the  popliteus  muscle. 

Vein  may  Course  and  position  of  the  vein. — Occasionally  the  vein  will  be 
leave  the  placed  on  the  inner  instead  of  the  outer  side  of  the  artery.  And 

ar  ery  the  popliteal  vein  may  pass  through  the  adductor  magnus  at  a spot 

higher  than  the  common  opening,  and  enter  the  profunda  vein, 
or  be  split.  Double  vein. — There  may  be  a venous  trunk  on  each  side  of  the 
artery  for  a certain  distance,  in  consequence  of  the  vense  comites 
of  the  tibial  arteries  not  blending  together  as  soon  as  is  usually 
the  case. 
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The  popliteal  nerves  are  the  two  large  trunks  derived 
from  the  division  of  the  great  sciatic  in  the  thigh  ; they  are 
named  internal  and  external  from  their  relative  position.  | 
In  the  popliteal  space  each  furnishes  cutaneous  and  articular 
offsets,  but  only  the  inner  one  supplies  branches  to  muscles.  ; 

The  internal  popliteal  nerve  (fig.  104,  2)  is  larger 
than  the  external,  and  occupies  the  middle  of  the  ham.  Its 
connections  are  the  same  as  those  of  the  artery,  that  is  to  .| 
say,  it  is  partly  superficial  and  partly  covered  by  the  gastro- 
cnemius. Like  the  vessel  it  extends  through  the  back  of  the 
leg,  and  retains  the  name  popliteal  only  to  the  lower  border 
of  the  popliteus  muscle.  Its  position  with  reference  to  the 
vessels  has  been  already  noticed.  The  branches  that  arise 
from  it  here  are  the  following  : — 

Two  or  three  small  articular  twigs  are  furnished  to  the 
knee  joint  with  the  vessels.  One  with  the  lower  internal 
articular  artery  is  of  considerable  size  ; and  another  takes 
the  same  course  as  the  azygos  artery.  Occasionally  a third  j 
may  be  found  with  the  upper  internal  articular  artery. 

Muscular  branches  arise  from  the  nerve  between  the  heads  i 
of  the  gastrocnemius.  One  supplies  both  heads  of  the  gas- 
trocnemius and  the  plantaris.  Another  descends  beneath 
the  gastrocnemius  and  enters  the  cutaneous  surface  of  the 
soleus.  And  a third  penetrates  the  popliteus  at  the  under 
aspect,  after  turning  round  the  lower  border. 

The  external  saphenous  nerve  (ram.  communicans  tibialis) 
is  the  largest  branch,  and  is  a cutaneous  offset  to  the  leg  and 
foot.  It  lies  on  the  surface  of  the  gastrocnemius,  but  beneath 
the  fascia  as  far  as  the  middle  of  the  leg,  where  it  becomes 
cutaneous,  and  will  be  afterwards  seen  (p.  727). 

The  external  popliteal  nerve  (peroneal)  lies  along  the  i 
outer  boundary  of  the  ham  (fig.  104,  3)  and  follows  the 
biceps  muscle  to  the  head  of  the  fibula.  Below  the  head  of 
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that  hone  the  nerve  enters  the  fibres  of  the  peroneus  longus 
muscle,  and  divides  beneath  it  into  two, — musculo-cutaneous 
and  anterior  tibial.  Its  branches  whilst  in  the  popliteal 
space  are  cutaneous  and  articular. 

The  articular  nerve  runs  with  the  upper  external  artery 
to  the  outer  side  of  the  knee,  where  it  sends  a twig  along 
the  lower  articular  artery  : both  enter  the  joint. 

The  peroneal  communicating  branch  (ram.  communicans 
fibularis)  is  a cutaneous  nerve,  and  joins  the  external  saphe- 
nous branch  of  the  internal  popliteal  about  the  middle  of  the 
leg  (fig.  105,  5).  It  arises  near  the  head  of  the  fibula,  and 
soon  pierces  the  deep  fascia.  Cutaneous  offsets  are  given  by 
it  to  the  back  of  the  leg. 

One  or  two  other  cutaneous  offsets  are  furnished  by  the 
external  popliteal  to  the  integument  on  the  outer  part  of  the 
leg  in  the  upper  half. 

The  articular  branch  of  the  obturator  nerve  perforates  the 
adductor  magnus,  and  is  conducted  by  the  popliteal  artery 
to  the  back  of  the  knee  joint.  After  supplying  filaments  to 
the  vessel,  the  nerve  enters  the  articulation  through  the 
posterior  ligament. 

The  lymphatic  glands  of  the  popliteal  space  are  situate 
around  the  large  arterial  trunk.  Two  or  three  are  ranged 
on  the  sides ; whilst  one  is  superficial  to,  and  another 
beneath  the  vessel  : they  are  joined  by  the  deep  lymphatic 
vessels  of  the  lower  limb,  as  well  as  by  the  superficial  set 
accompanying  the  saphenous  vein. 

Dissection. — Now  the  anatomy  of  the  popliteal  space  has 
been  learnt,  the  student  may  proceed  with  the  dissection  of 
the  back  of  the  thigh.  The  piece  of  skin  therefore  between 
the  buttock  and  the  popliteal  space  should  be  divided  and 
reflected  to  the  sides. 

In  the  fat  on  the  sides  of  the  limb  offsets  of  the  internal 
and  external  cutaneous  nerves  of  the  front  of  the  thigh  may 
be  found,  if  they  have  been  preserved  in  front ; and  along 
the  middle  line  some  filaments  from  the  small  sciatic  nerve 
pierce  the  fascia. 

Lastly,  remove  the  deep  fascia  of  the  limb,  taking  care 
of  the  small  sciatic  nerve  ; and  then  clean  the  hamstring 
muscles,  and  trace  into  them  the  perforating  arteries  and 
the  branches  of  the  great  sciatic  nerve. 

The  muscles  on  the  back  of  the  thigh  act  as  flexors  of 
the  knee  joint.  They  extend  from  the  pelvis  to  the  bones 
of  the  leg,  and  are  named  hamstrings  from  their  cord-like 
appearance  on  the  sides  of  the  ham  : they  are  three  in 
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number,  viz. , biceps,  semitendinosus,  and  semimembranosus. 
The  first  of  these  lies  on  the  outer,  and  the  others  on  the 
inner  side  of  the  popliteal  space. 

The  biceps  has  two  heads  of  origin , long  and  short,  which 
are  attached  to  the  pelvis  and  the  femur.  The  long  head 
arises  from  an  impression  on  the  back  of  the  ischial  tubero- 
sity, in  common  with  the  semitendinosus  muscle.  The 
short  head  is  fixed  to  the  femur  below  the  gluteus  maximus, 
viz.,  to  all  the  linea  aspera,  and  nearly  the  whole  of  the  line 
leading  interiorly  to  the  outer  condyle  ; and  to  the  external 
intermuscular  septum.  The  fibres  from  these  sources  are 
collected  together  to  form  the  belly  of  the  muscle  ; and  end 
interiorly  in  a tendon,  which  is  inserted  into  the  head  of  the 
fibula  by  two  processes  that  embrace  the  external  lateral 
ligament,  and  slightly  into  the  head  of  the  tibia. 

The  muscle  is  superficial,  except  at  the  origin  where  it  is 
covered  by  the  gluteus  ; and  it  rests  on  the  upper  part  of  the 
semimembranosus,  on  the  great  sciatic  nerve,  and  on  the 
adductor  magnus  muscle.  On  the  inner  side  is  the  semi- 
tendinosus muscle  as  far  as  the  ham.  Its  tendon  gives  offsets 
to  the  deep  fascia  of  the  limb. 

The  semitendinosus  is  a slender  muscle,  and  receives  its 
name  from  its  appearance.  It  arises  from  the  tuberosity  of 
the  hip  bone  with  the  long  head  of  the  biceps,  and  by  fleshy 
fibres  from  the  tendon  of  that  muscle.  Interiorly  it  is 
inserted  into  the  inner  surface  of  the  tibia,  close  below  the 
gracilis,  and  for  a similar  distance. 

This  muscle,  like  the  biceps,  is  partly  covered  by  the 
gluteus  maximus.  About  its  middle  a tendinous  intersection 
may  be  observed.  It  rests  on  the  semimembranosus,  and 
on  the  internal  lateral  ligament  of  the  knee  joint.  The 
outer  border  is  in  contact  with  the  biceps  as  far  as  the  pop- 
liteal space.  As  the  tendon  turns  forwards  to  its  inser- 
tion, an  expansion  is  continued  from  it  to  the  fascia  of  the 
leg  ; and  it  is  attached  with  the  gracilis  below  the  level  of 
the  tubercle  of  the  tibia,  the  two  being  separated  from 
the  tendon  of  the  sartorius  by  the  bursa  before  referred  to 

(p.  688). 

The  semimembranosus  muscle  is  tendinous  at  both  ends, 
and  its  name  is  taken  from  the  membraniform  appearance 
of  the  upper  tendon.  The  muscle  is  attached  above  to  the 
highest  impression  on  the  back  of  the  tuber  ischii,  above 
and  external  to  that  for  the  semitendinosus  and  biceps  ; and 
it  is  inserted  below  into  the  hinder  and  inner  part  of  the 
head  of  the  tibia. 
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The  muscle  presents  a thick  fleshy  belly  interiorly,  where 
it  bounds  the  popliteal  space.  On  it  is  the  semitendinosus, 
which  is  lodged  in  a hollow  in  the  upper  tendon  ; and 
beneath  it  is  the  adductor  magnus.  Along  the  outer  border  is 
the  great  sciatic  nerve  ; and  below  the  place  of  division  of  that 
nerve,  is  the  internal  popliteal  trunk.  Between  its  tendon 
and  the  inner  head  of  the  gastrocnemius  is  a large  bursa. 
The  insertion  of  the  muscle  will  be  dissected  with  the  tendons 
in  connection  with  the  knee  joint. 

The  great  sciatic  herve  lies  on  the  adductor  magnus 
between  the  buttock  and  the  popliteal  space,  and  divides  into 
the  two  popliteal  nerves  about  the  middle  of  the  thigh, 
though  its  point  of  bifurcation  may  be  carried  upwards  as 
far  as  the  pelvis.  In  this  extent  the  nerve  lies  along  the 
outer  border  of  the  semimembranosus,  and  is  crossed  by  the 
long  head  of  the  biceps. 

Branches. — At  the  upper  part  of  the  thigh  it  supplies 
branches  to  the  flexor  muscles  and  the  adductor  magnus. 

Small  sciatic  nerve. — Between  the  gluteus  maximus 
and  the  ham  this  small  nerve  is  close  beneath  the  fascia,  but 
it  becomes  cutaneous  below  the  knee,  and  accompanies  the 
external  saphenous  vein  for  a short  distance. 

Small  cutaneous  filaments  pierce  the  fascia  of  the  thigh, 
and  the  largest  of  these  is  near  the  popliteal  space. 

Dissection. — To  see  the  posterior  surface  of  the  adductor 
magnus,  and  the  branches  of  the  perforating  arteries,  the 
hamstring  muscles  must  be  detached  from  the  hip  bone  and 
thrown  down,  and  the  branches  of  arteries  and  nerves  they 
receive  may  be  cut  through  if  it  is  necessary.  The  parts 
referred  to  are  to  be  cleaned. 

Adductor  magnus  muscle.. — At  its  posterior  aspect  the 
large  adductor  is  altogether  fleshy,  even  to  the  opening  for 
the  femoral  artery ; and  the  fibres  from  the  pubic  arch 
appear  to  form  a part  almost  distinct  from  those  connected 
with  the  tuberosity  of  the  hip  bone.  In  contact  with  this 
surface  are  the  hamstring  muscles  and  the  great  sciatic  nerve. 

Ending  of  the  perforating  arteries. — These  arteries  are 
four  in  number,  and  the  spots  at  which  they  pierce  the 
adductor  muscles  have  been  referred  to  before  (p.  701). 

On  the  back  of  the  thigh  all  of  them  supply  offsets  to  the 
flexor  muscles  of  the  knee,  and  end  in  the  vastus  externus. 
The  lowest  three  are  directed  outwards  to  the  vastus  close  to 
the  bone,  and  usually  through  the  short  head  of  the  biceps, 
though  the  second  perforating  artery  may  run  higher  up  than 
the  attachment  of  the  head  of  the  biceps. 
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The  Hip  joint  (fig.  100). — This  articulation  is  a ball  and 
socket  joint,  in  which  the  head  of  the  femur  is  received  into 
the  acetabulum  or  the  cup-shaped  cavity  of  the  innominate 
bone.  Connecting  the  bones  are  the  following  ligaments  : — 
one  to  deepen  the  receiving  cavity,  which  is  named  cotyloid ; 
another  between  the  articular  surfaces  of  the  bones, — the 
interarticular  ; and  a loose  capsule  surrounds  all . 

Dissection. — The  muscles  are  to  be  taken  away  from  the 
back  of  the  hip  joint,  and  the  upper  and  lower  attachments 
of  the  capsular  ligament  must  be  defined.  Afterwards  the 
front  of  the  joint  should  be  dissected  in  the  same  manner, 
with  the  body  turned  over  for  a short  time,  if  this  change  in 
the  position  does  not  interfere  with  the  other  dissections. 

The  capsular  ligament  (fig.  100,  n)  is  a loose  fibrous 
covering  that  is  fixed  by  one  end  around  the  acetabulum,  and 
by  the  other  to  the  neck  of  the  femur.  Its  upper  margin  is 
attached  to  the  circumference  of  the  acetabulum  at  a short 
distance  from  the  edge,  as  well  as  to  a transverse  ligamentous  j 
band  over  the  notch  at  the  inner  side  of  the  cavity.  Its 
lower  margin  is  inserted  in  front  into  the  anterior  intertro- 
chanteric line,  and  behind,  by  a very  thin  attachment,  into 
the  neck  of  the  femur  about  a finger’s  breadth  from  the  pos- 
terior intertrochanteric  line  and  the  trochanters. 

The  capsule  is  thinnest  below,  where  it  is  in  contact  with 
the  obturator  externus.  In  front  it  is  thickened  by  a band 
of  fibres — ilio-femoral  ligament  (fig.  100,  12)  crossing  from  j 
the  lower  of  the  two  anterior  iliac  spines  to  the  trochanteric  jff 
line  ; and  at  the  upper  and  outer  part  there  is  another 
strong  band,  which  is  attached  externally  to  the  top  of  the 
great  trochanter  in  front,  and  is  connected  with  the  tendon 
of  the  gluteus  minimus.  Posteriorly  the  joint  is  covered 
by  the  external  rotator  muscles  ; and  anteriorly  by  the  , 
psoas  and  iliacus,  a bursa  being  between  it  and  them. 
Above  is  the  gluteus  medius,  and  below  is  the  obturator 
externus. 

Dissection. — The  capsular  ligament  should  be  divided  over 
the  prominence  of  the  head  of  the  femur,  and  this  bone 
being  disarticulated  the  cotyloid  and  interarticular  ligaments 
may  be  seen. 

The  cotyloid  ligament  is  a band  of  fibro-cartilage,  which  is 
fixed  to  the  margin  of  the  acetabulum,  and  is  prolonged 
across  the  notch  on  the  inner  side,  so  as  to  form  part  of  the 
transverse  ligament.  It  is  thickest  at  its  attachment  to  the 
bone,  and  becomes  gradually  thinner  towards  the  free  mar- 
gin, where  it  is  applied  to  the  head  of  the  femur.  This 
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ligament  deepens  the  socket  for  the  femur  in  the  same  man- 
ner as  the  glenoid  ligament  increases  the  surface  for  the 
reception  of  the  head  of  the  humerus. 

The  transverse  ligament  is  a firm  but  narrow  band,  which 
reaches  across  the  notch  at  the  inner  side  of  the  acetabulum. 
It  consists  partly  of  deep  special  fibres  that  are  attached  to 
the  margins  of  the  notch,  and  partly  of  a superficial  bundle 
from  the  cotyloid  ligament.  Beneath  it  is  an  aperture  by 
which  vessels  enter  the  acetabulum  to  nourish  the  synovial 
membrane,  and  the  fat  in  the  bottom  of  that  hollow. 

The  inter  articular  or  round  ligament  (ligam.  teres)  is  a 
slight  band  connecting  the  femur  with  the  innominate  bone. 
One  extremity  is  roundish,  and  is  inserted  into  the  pit  in 
the  head  of  the  femur.  The  other  is  bifid,  and  is  connected 
to  the  sides  of  the  notch  in  the  cotyloid  cavity,  the  lowest 
lip  of  the  notch  receiving  the  strongest  band. 

A synovial  membrane  lines  the  capsular  ligament,  and  is 
continued  along  it  to  the  acetabulum  and  the  head  of  the 
femur.  In  the  bottom  of  the  cotyloid,  cavity  it  is  reflected 
over  the  fat  in  that  situation;  and  it  surrounds  the  liga- 
mentum  teres. 

Dissection. — To  see  the  surface  of  the  acetabulum  the 
lower  limb  is  to  be  separated  from  the  trunk  by  dividing  the 
interarticular  ligament,  and  by  cutting  through  any  parts 
that  attach  it  to  the  rest  of  the  body. 

Surfaces  of  bone . — The  articular  surfaces  of  the  bones  are 
not  completely  covered  with  cartilage.  In  the  head  of  the 
femur  is  a pit  into  which  the  round  ligament  is  inserted. 
In  the  bottom  of  the  acetabulum  is  a space  free  from  carti- 
lage, in  which  a reddish  fatty  mass  is  lodged  : this  is  some- 
times called  the  synovial  gland.  Beneath  the  transverse 
ligament  an  artery  and  a nerve  enter  the  joint  to  supply 
the  fat. 


Section  IV. 

THE  BACK  OF  THE  LEG. 

Directions. — Before  the  dissection  of  the  leg  is  begun,  the 
student  should  make  himself  acquainted,  as  in  the  thigh, 
with  the  prominences  of  bone  and  muscle  on  the  surface,  and 
with  the  markings  that  lead  to  the  position  of  the  larger 
vessels. 
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Prominences  on  the  surface. — The  bones  of  the  leg  can 
be  traced  beneath  the  skin  from  the  knee  to  the  ankle  joint. 

On  the  inner  side  of  the  limb  is  the  tibia,  which  is  subcu- 
taneous in  all  its  extent,  and  is  limited  in  front  and  behind 
by  a sharp  ridge.  Above,  it  presents  in  front  a prominent 
tubercle  into  which  the  ligament  of  the  patella  is  inserted  ; 
and  below,  it  ends  on  the  inner  side  of  the  ankle  in  the 
internal  maleolar  projection.  On  the  outer  side  of  the  leg 
the  lower  half  of  the  fibula  may  be  felt  with  ease,  but  the 
upper  half  with  more  difficulty  in  consequence  of  the  pro- 
minence of  the  muscles  of  the  calf.  The  head  of  this  bone 
may  be  recognised  below  the  knee  ; and  the  lower  end  forms 
the  projection  (malleolus)  on  the  outer  side  of  the  ankle  joint. 

On  the  posterior  aspect  of  the  leg  is  the  projection  of  the 
calf  : this  is  formed  by  the  superficial  muscles,  and  from  it 
descends  the  firm  band  of  the  tendo  Achillis,  by  which  those 
muscles  are  connected  with  the  heel.  Between  the  tendon 
and  the  edge  of  the  tibia,  but  nearest  the  former,  is  the 
superficial  part  of  the  posterior  tibial  artery.  In  front 
between  the  tibia  and  fibula  are  the  flexor  muscles  of  the 
foot  and  the  extensors  of  the  toes,  amongst  which  the  anterior 
tibial  artery  lies  deeply;  the  position  of  the  vessel  will  be 
indicated  by  a line  from  the  centre  of  the  ankle  joint  to  the 
inner  side  of  the  head  of  the  fibula. 

On  the  sides  of  the  ankle  joint  are  the  prominent  malleoli ; 1 1 

and  when  the  joint  is  extended,  the  head  of  the  astragalus 
projects  below  the  border  of  the  tibia. 

At  the  inner  border  of  the  foot,  about  an  inch  in  front 
of  the  internal  malleolus,  is  the  prominent  scaphoid  bone 
pointing  out  the  spot  at  which  an  amputation  (Ohopart’s)  is 
practised  ; whilst  farther  forwards,  by  about  one  inch  and 
a half,  is  a slight  depression  that  marks  the  articulation 
between  the  internal  cuneiform  bone  and  the  metatarsal 
bone  of  the  great  toe.  About  the  centre  of  the  outer  border  j 
of  the  foot  is  the  eminence  of  the  tarsal  end  of  the  fifth 
metatarsal  bone.  A line  over  the  dorsum  of  the  foot,  from 
the  centre  of  the  ankle  joint  to  the  interval  between  the 
inner  two  toes,  will  be  over  the  position  of  the  main  artery. 

Position. — For  the  dissection  of  the  back  of  the  leg  the 
limb  is  to  be  placed  on  its  front,  with  the  foot  over  the  side 
of  the  dissecting-table,  and  the  muscles  of  the  calf  are  to  be 
put  on  the  stretch  by  fastening  the  foot. 

Dissection . — For  the  removal  of  the  skin,  one  cut  may  be 
made  along  the  middle  of  the  leg  to  the  sole  of  the  foot, 
where  a transverse  incision  is  to  be  carried  over  the  heel. 
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The  two  resulting  flaps  of  skin  may  be  raised  ; the  outer  one 
is  to  be  detached  as  far  as  the  fibula,  and  the  other  as  far 
ag  the  inner  margin  of  the  tibia. 

In  the  fat  the  cutaneous  nerves  and  vessels  are  to  be  fol-  Seek  cu- 
lowed.  On  the  inner  side,  close  to  the  tibia,  is  the  internal  Serves  in 
saphenous  vein  with  the  nerve  of  the  same  name,  together  the  fat. 
with  twigs  of  the  internal  cutaneous  near  the  knee.  In  the 
centre  is  the  external  saphenous  vein,  with  the  small  sciatic 
nerve  above  the  middle  of  the  leg,  and  the  external  saphe- 
nous nerve  below  the  middle.  On  the  outer  side  are  the 
cutaneous  offsets  of  the  external  popliteal  nerve. 

The  superficial  fascia  or  the  fatty  layer  of  the  back  of  the  Superficial 
leg  is  least  thick  over  the  tibia.  Over  the  line  of  the  superfi-  fascia" 
cial  vessels  it  may  be  separated  into  two  layers  as  in  the  thigh. 

Superficial  Veins. — Two  veins  appear  in  the  dissection  Twosuper- 
of  the  back  of  the  leg,  which  are  named  saphenous — inner  ficial  vems* 
and  outer. 

The  internal  saphenous  vein  begins  in  an  arch  on  the  internal 
dorsum  of  the  foot.  Ascending  along  the  leg  in  front  of  the  saPhenous- 
inner  ankle,  and  then  behind  the  inner  edge  of  the  tibia,  it 
reaches  the  thigh  where  it  has  been  already  noticed  (p.  673). 

In  the  leg  the  vein  is  joined  by  superficial  branches,  and  by 
deep  roots  from  the  tibial  veins. 

The  external  saphenous  vein  begins  at  the  outer  end  of  External^ 
the  arch  on  the  dorsum  of  the  foot,  and  appears  below  the 
outer  ankle.  The  vein  then  courses  along  the  back  of  the 
leg  to  the  ham,  where  it  ends  in  the  popliteal  vein.  It 
receives  large  branches  about  the  heel,  and  others  on  the 
back  of  the  leg. 

Cutaneous  Nerves. — The  nerves  in  the  subcutaneous  fat  Cutaneous 
of  the  back  of  the  leg  are  prolongations  of  branches  already  nerves* 
examined  in  part,  viz.  the  internal  and  external  saphenous, 
cutaneous  offsets  of  the  external  popliteal,  the  small  sciatic 
nerve,  and  offsets  of  the  internal  cutaneous  of  the  thigh. 

The  internal  saphenous  nerve,  which  has  been  traced  internal 
before  to  the  knee  (p.  694),  accompanies  the  vein  of  the  saphenou3- 
same  name  in  the  leg  (fig.  108,  ])  and.  terminates  at  the  Termina_ 
middle  of  the  inner  border  of  the  foot.  In  the  leg  the  nerve  tiou. 
gives  off  lateral  cutaneous  offsets,  and  the  outer  of  these 
turn  over  the  tibia  to  the  anterior  aspect. 

The  external  saphenous  nerve  (fig.  105,  4)  is  branch  of  External 
the  internal  popliteal  (p.  720).  Perforating  the  deep  fascia  end^on1*3 
about  the  middle  of  the  leg,  it  is  continued  with  the  external  the  foot  J 
saphenous  vein  below  the  outer  ankle,  and  is  distributed  to 
the  outer  side  of  the  foot  and  little  toe.  As  soon  as  the 
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nerve  appears  it  is  joined  by  the  communicating  branch  of 
the  external  popliteal,  and  near  the  heel  it  gives  large  long 
branches  to  the  integuments. 

Cutaneous  nerves  of  the  external  popliteal.  — One  branch  of 
the  external  popliteal  trunk,  viz.  communicating  peroneal 
(p.  721),  joins  the  external  saphenous  nerve 
about  the  middle  of  the  leg : but  not  un- 
commonly this  branch  extends  as  a distinct 
nerve,  unconnected  with  the  other,  as  far  as 
the  heel.f  The  other  small  cutaneous  offsets 
of  the  external  popliteal  terminate  over  the 
outer  side  of  the  leg. 

The  small  sciatic  nerve  (fig.  105,  8)  perfo- 
rates the  fascia  near  the  popliteal  space,  and 
reaches  with  the  external  saphenous  vein  to 
about  the  middle  of  the  leg  : it  ramifies  in 
the  integuments,  and  joins  the  external 
saphenous  nerve. 

Offset  of  the  internal  cutaneous  (fig.  105, !). 

— Behind  the  internal  saphenous  nerve, 
near  the  knee,  is  the  inner  branch  of  the 
internal  cutaneous  nerve  of  the  thigh  (p. 
694)  ; this  extends  to  the  middle,  some- 
times the  lower  third  of  the  leg,  and  com- 
municates with  the  internal  saphenous 
nerve . h 

Dissection. — The  deep  fascia  will  be  seen  ' 
by  removing  the  fat.  The  superficial  vessels 
and  nerves  may  be  either  cut  or  turned 
aside. 

The  special  or  deep  fascia  on  the  pos- 
terior aspect  of  the  leg  covers  the  muscles, 
and  sends  a thick  process  between  the 
deep  and  superficial  layers.  Above,  it  is  continuous  with 
the  investing  membrane  of  the  thigh,  and  receives  offsets 
from  the  tendons  about  the  knee;  below,  it  joins  the  internal 
annular  ligament.  Externally  it  is  continued  uninterruptedly 
from  the  one  aspect  of  the  limb  to  the  other,  but  internally 

* Cutaneous  nerves  of  the  back  of  the  leg. — 1.  Inner  branch  of  the 
internal  cutaneous.  2.  Branches  of  the  internal  saphenous.  3.  Small 
sciatic,  giving  higher  up  a branch  through  the  fascia.  4.  External 
saphenous.  5.  Peroneal  communicating  branch  of  the  external  pop- 
liteal. 

+ Occasionally  the  junction  may  take  place  in  or  near  the  popliteal 
space. 


Fig.  105.* 
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it  is  fixed  to  the  edge  of  the  tibia.  Veins  are  transmitted 
through  it  from  the  deep  to  the  superficial  vessels. 

Dissection . — The  fascia  is  to  be  divided  along  the  centre 
of  the  leg  as  far  as  the  heel,  and  is  to  be  taken  from  the 
surface  of  the  gastrocnemius  muscle.  By  fixing  with  a 
stitch  the  inner  cut  head  of  the  gastrocnemius,  the  cleaning 
the  fibres  of  the  muscle  will  be  facilitated. 

Superficial  Layer  of  Muscles. — In  the  calf  of  the  leg 
there  are  three  muscles,  gastrocnemius,  soleus,  and  plantaris, 
which  extend  the  ankle  : the  first  two  are  large,  and  give 
rise  to  the  prominence  on  the  surface,  but  the  last  is  incon- 
siderable in  size  and  is  chiefly  tendinous. 

The  gastrocnemius  is  the  most  superficial  muscle.  United 
below  in  the  common  tendon,  it  has  above  two  distinct 
pieces  or  heads,  which  connect  it  with  the  condyles  of  the 
femur.  The  inner  head  of  origin  is  attached  by  a large 
tendon  to  an  impression  at  the  posterior  aspect  of  the  inner 
condyle,  behind  the  insertion  of  the  adductor  magnus,  and 
by  fleshy  fibres  to  the  line  above  the  condyle.  The  outer 
head  is  fixed  by  tendon  chiefly  to  a pit  on  the  outer  surface 
of  the  corresponding  condyle,  above  the  attachment  of  the 
popliteus  muscle,  and  also  to  the  upper  and  back  part  of  the 
same  condyle.  These  pieces  or  heads  are  united  along  the 
middle  line  by  a narrow  thin  aponeurosis,  and  terminate 
inferiorly  with  the  soleus  in  the  common  tendon  of  insertion. 

One  surface  is  covered  by  the  fascia.  The  other  is  in 
contact  with  the  soleus  and  plantaris,  and  with  the  popliteal 
vessels  and  the  internal  popliteal  nerve.  The  heads,  by 
which  the  muscle  arises,  assist  to  form  the  lateral  boundaries 
of  the  popliteal  space  : and  the  fleshy  inner  head  descends 
lower  than  the  outer.  In  the  tendon  attached  to  the  outer 
condyle  may  be  fibro-cartilage,  or  a sesamoid  bone. 

Dissection.  — To  see  the  soleus,  the  gastrocnemius  is  to  be 
reflected  by  cutting  across  the  remaining  head,  as  well  as  the 
vessels  and  nerves  it  receives.  After  the  muscle  has  been 
thrown  down,  the  soleus  and  the  plantaris  must  be  cleaned. 

The  soleus  is  a large  flat  muscle,  which  is  attached  to 
both  bones  of  the  leg,  and  terminates,  like  the  gastrocnemius, 
in  the  strong  common  tendon.  It  arises  from  the  head,  and 
the  upper  third  or  half  of  the  posterior  surface  of  the  shaft 
of  the  fibula  ; from  the  oblique  line  across  the  tibia,  and 
from  the  posterior  edge  of  this  bone  in  the  middle  third  ; 
and  between  the  bones  from  an  aponeurotic  arch  over  the 
large  bloodvessels.  Its  fibres  are  directed  downwards  to  the 
lower  tendon. 
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The  superficial  part  of  the  soleus  is  in  contact  with  the 
gastrocnemius  ; and  the  opposed  surfaces  of  the  two  are 
aponeurotic.  Beneath  the  muscle  are  the  bones  of  the  leg, 
the  deep  layer  of  flexors,  and  the  vessels  and  nerves. 

Tendo  Achillis. — The  common  tendon  of  the  gastrocne- 
mius and  soleus  is  one  of  the  strongest  in  the  body.  It  is 
wide  above,  and  commences  about  the  middle  of  the  leg, 
though  it  receives  fleshy  fibres  on  the  under  surface  nearly 
to  the  lower  end  : and  below  it  is  narrowed,  and  is  inserted 
by  a rounded  bundle  into  the  lower  part  of  the  os  calcis  at 
the  posterior  aspect.  A bursa  intervenes  between  it  and  the 
upper  part  of  the  calcaneum.  The  tendon  is  close  beneath 
the  fascia  ; and  lying  along  its  outer  side,  but  superficial  to 
it,  are  the  external  saphenous  vein  and  nerve. 

The  plantaris  is  remarkable  in  having  a tendon  the 
longest  in  the  body,  which  takes  the  appearance  of  a riband 
■when  it  is  stretched  laterally.  The  short  fibres  of  the 
muscle  arise  from  the  line  above  the  outer  condyle  of  the 
femur,  and  from  the  posterior  ligament  of  the  knee  joint ; 
and  the  tendon  in  which  they  end  is  inserted  into  the  os 
calcis  with  or  by  the  side  of  the  tendo  Achillis,  or  into  the 
fascia  of  the  leg. 

The  belly  of  the  muscle,  about  three  inches  in  length,  is 
concealed  by  the  gastrocnemius,  but  the  tendon  appears 
on  the  inner  side  of  the  tendo  Achillis  about  the  middle  of 
the  leg.  This  little  muscle  crosses  the  popliteal  vessels,  and  l 
lies  on  the  soleus. 

Dissection. — The  soleus  is  to  be  detached  from  the  bones 
of  the  leg,  and  the  vessels  and  nerves  it  receives  are  to  be  1 
divided  ; but  in  raising  it  the  student  should  take  care  not 
to  injure  the  thin  deep  fascia  and  the  vessels  and  nerves. 
The  superficial  vessels  may  be  next  removed  by  cutting 
through  their  tendons  near  the  os  calcis. 

The  piece  of  fascia  between  the  muscles  of  the  superficial 
and  deep  layers  is  to  be  then  cleaned  ; and  the  integuments 
between  the  inner  ankle  and  the  heel  are  to  be  taken  away 
to  lay  bare  the  annular  ligament,  but  a cutaneous  nerve  to 
the  sole  of  the  foot  piercing  the  ligament  is  to  be  preserved.  I 

Lastly  the  student  should  open  the  bursa  between  the 
tendo  Achillis  and  the  os  calcis,  if  this  has  not  been  done.  j 

Deep  part  of  the  fascia. — This  intermuscular  layer  of  the  j 
fascia  of  the  leg  is  fixed  to  the  tibia  and  fibula,  and  binds 
down  the  deep  layer  of  flexor  muscles.  Beneath  the  soleus 
it  is  thin  and  indistinct  ; but  lower  in  the  limb  it  is  much 
stronger,  and  is  marked  by  some  transverse  fibres  near  the  ! 
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malleoli,  which  give  it  the  appearance  and  office  of  an  an- 
nular ligament  in  that  situation.  Interiorly  it  joins  the 
annular  ligament  between  the  heel  and  the  inner  ankle. 

Dissection. — The  deep  layer  of  muscles,  the  posterior  Clean  the 
tibial  nerve,  and  the  trunks  and  offsets  of  the  posterior  tibial  muscles 
and  peroneal  vessels,  will  be  made  ready  for  learning  by  the 
removal  of  the  fascia  and  the  areolar  tissue.  A muscle 
between  the  bones  (tibialis  posticus)  is  partly  concealed  by 
an  aponeurosis  which  gives  origin  to  muscles  on  the  sides  ; 
and  it  will  not  fully  appear  until  after  the  membrane  cover- 
ing it  has  been  divided. 

Deep  Layer  of  Muscles.  — The  deep  flexor  muscles  at  the  Four  mus- 
back  of  the  leg  are  four  in  number,  viz.  popliteus,  flexor 
longus  pollicis,  flexor  longus  digitorum,  and  tibialis  posticus. 

The  first  of  these  is  close  to  the  knee  joint  ; it  crosses  the 

bones,  and  is  covered  by  a special  aponeurosis.  The  flexors 

lie  on  the  bones,  the  one  of  the  great  toe  being  on  the  fibula,  Position  and 

and  that  of  the  other  toes  on  the  tibia.  And  the  last  muscle 

covers  the  interosseous  membrane.  With  the  exception  of 

the  popliteus,  all  enter  the  sole  of  the  foot,  and  have  a destination. 

fleshy  part  parallel  to  the  bones  of  the  leg,  and  a tendinous 

part  beneath  the  tarsus. 

The  popliteus  arises  within  the  capsule  of  the  knee  Popliteus 
joint.  It  is  attached  by  tendon  to  the  fore  and  upper  part  ^thin  knee 
of  an  oblong  depression  on  the  outer  surface  of  the  external  joint, 
condyle  of  the  femur  below  the  external  lateral  ligament ; 
and  external  to  the  capsule  of  the  joint,  some  fleshy  fibres 
arise  from  the  posterior  ligament.  From  the  tendon  the 
fibres  radiate,  and  they  are  inserted  into  the  tibia  above  the  inserted 
oblique  line  on  the  posterior  surface.  mto  tlbia* 

The  muscle  lies  on  the  tibia,  and  is  covered  by  a fascia 
derived  in  great  part  from  the  tendon  of  the  semimembra- 
nosus muscle.  On  it  lie  the  popliteal  vessels  and  the  com- 
panion nerve,  with  the  gastrocnemius  and  plantaris.  Along  Parts 
the  upper  border  are  the  lower  articular  vessels  and  nerve  of 
the  inner  side  of  the  knee.  The  lower  border  of  the  muscle 
corresponds  with  the  attachment  of  the  soleus  on  the  tibia. 

The  origin  will  be  seen  with  the  dissection  of  the  ligaments 
of  the  knee  joint. 

The  flexor  long-tjs  pollicis  arises  below  the  soleus  from  Flexor 
the  lower  half  or  two  thirds  of  the  posterior  surface  of  the  ig 

fibula  except  an  inch  inferioriy  ; from  the  intermuscular  attached  to 
septum  between  it  and  the  peronei  muscles  ; and  from  the  u 
aponeurosis  over  the  tibialis.  Inferioriy  the  tendon  of  the 
muscle  enters  a groove  in  the  astragalus,  and  afterwards 
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crosses  the  sole  of  the  foot  to  reach  its  place  of  insertion 
into  the  great  toe. 

Is  partly  In  part  the  muscle  is  covered  by  the  soleus  ; but  in  part 

superficial.  -g  S1:ip erficia,l?  and  is  in  contact  with  the  fascia.  It  rests 

on  the  fibula  and  the  lower  end  of  the  tibia,  and  conceals 
vessels  on1  d peroneal  vessels.  Along  the  inner  side  are  the  posterior 
sides.  tibial  nerve  and  vessels ; and  contiguous  to  the  outer  margin, 
but  separated  by  the  fascia,  are  the  peronei  muscles. 

Flexor  ion-  The  flexor  loxgus  digitorum  (flexor  perforans)  is  at- 

rum^ie^on  tached  to  the  posterior  surface  of  the  tibia,  extending  from 
tibia ; the  popliteus  to  about  three  inches  from  the  lower  extremity, 
and  it  takes  origin  also  from  the  aponeurosis  covering  the 
enters  an-  tibialis  posticus.  Its  tendon  enters  a partition  in  the  annular 

nulcir  ijgci-  . A ..  ##  .x.. 

ment.  ligament,  which  is  superficial  in  this  position  to  the  sheath 
of  the  tibialis ; and  escaped  from  the  ligament  divides  in  the 
sole  of  the  foot  into  tendons  for  the  outer  four  toes. 

Part  is  su-  The  muscle  is  narrow  and  pointed  superiorly  and  is  placed 
fo^soleus6'  beneath  the  soleus  ; but  in  the  lower  half  it  is  in  contact  I 
with  the  fascia,  and  the  posterior  tibial  nerve  and  vessels 
lie  on  it.  The  deep  surface  rests  on  the  tibia  and  the 
tibialis  posticus. 

Tibialis  The  TiRiALis  posticus  occupies  superiorly  the  interval 

teroTseous  between  the  bones  of  the  leg,  but  it  crosses  over  the  tibia 
membrane,  interiorly  to  reach  the  inner  side  of  the  foot.  The  muscle 
Origin : arises  from  the  aponeurosis  separating  it  from  the  contiguous 

muscles,  and  from  all  the  interosseous  membrane  except  jj 
about  one  inch  below  ; from  an  impression  along  the  outer  f 
border  of  the  tibia,  which  reaches  from  the  head  of  the  bone 
to  rather  beyond  the  lower  attachment  of  the  flexor  longus  | 
digitorum  ; and  from  the  adjacent  inner  surface  of  the 
cr°sses  b<3-  fibula  for  the  middle  three  fifths  of  its  length.  In  the  lower 
flexor  of  the  fourth  of  the  leg  this  muscle  is  directed  beneath  the  flexor  ! 

digitorum;  and  its  tendon  entering  the  inner  space  in  the 
annular  ligament,  reaches  the  inner  side  of  the  foot  to  be 
Insertion,  inserted  into  the  scaphoid  and  other  bones  (p.  747). 

Muscles  and  The  tibialis  is  concealed  by  the  aponeurosis  before  men- 
comfection  ^oned,  and.  is  overlapped  by  the  neighbouring  muscles  ; but 
with  it.  in  the  lower  fourth  of  the  leg  it  is  placed  between  the  tibia  | 
and  the  long  flexor  of  the  toes.  On  the  muscle  are  the  pos- 
terior tibial  vessels  and  nerve.  The  upper  part  presents  two  | 
pointed  processes  of  attachment  to  the  bones — that  to  the  j 
tibia  being  the  highest — between  wrhich  the  anterior  tibial 
vessels  are  directed  forwards. 

The  muscle  The  aponeurosis  covering  the  tibialis  is  attached  laterally 
to  the  bones,  but  has  a defined  border  inferiorly  over  the 
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muscle.  By  one  surface  it  gives  origin  to  the  flexors  of  the 
toes,  and  by  the  other  to  the  tibialis. 

The  posterior  tibiae  artery  is  one  of  the  branches 
resulting  from  the  bifurcation  of  the  popliteal  trunk.  The 
artery  extends  from  the  lower  border  of  the  popliteus  muscle 
to  the  lower  part  of  the  internal  annular  ligament,  where  it 
ends  in  two  plantar  branches  for  the  sole  of  the  foot.  At 
its  origin  the  artery  lies  midway  between  the  tibia  and  fibula, 
but  as  it  approaches  the  lower  part  of  the  leg  it  gradually 
inclines  inwards  ; and  at  its  termination  it  is  placed  below 
the  tibia,  in  the  centre  of  the  hollow  between  the  heel  and 
the  inner  ankle. 

As  far  as  the  middle  of  the  leg  (in  length)  the  vessel  is 
concealed  by  two  muscles  of  the  calf,  viz.  gastrocnemius 
and  soleus ; but  below  that  spot,  as  it  lies  between  the  tendo 
Achillis  and  the  inner  edge  of  the  tibia,  it  is  covered  only 
by  the  integuments  and  the  deep  fascia.  At  its  termination 
it  is  beneath  the  annular  ligament.  For  the  greatest  part 
of  its  extent  the  arterial  trunk  lies  over  the  tibialis  posticus, 
but  afterwards  on  the  flexor  digitorum,  and  on  the  lower 
end  of  the  tibia  and  the  ankle  joint. 

Tense  comites  closely  surround  the  vessel.  * The  posterior 
tibial  nerve  is  at  first  internal  to  the  artery  ; but  at  the 
distance  of  one  inch  and  a half  it  crosses  to  the  outer  side, 
and  retains  that  position  throughout. 

This  artery  supplies  branches  to  the  muscles  and  the  tibia, 
and  a large  peroneal  trunk  to  the  outer  side  of  the  leg. 

1.  Muscular  branches  enter  the  deep  layer  of  muscles  and 
the  soleus  ; an  offset  from  a branch  to  the  latter  muscle 
pierces  the  attachment  to  the  tibia,  and  ascends  to  the  knee 
joint. 

2.  A nutritious  artery  of  the  shaft  of  the  tibia  is  uncertain 
in  its  place  of  origin  : piercing  the  tibialis,  it  enters  the 
canal  on  the  posterior  surface  of  the  bone,  and  ramifies  in 
the  interior. 

3.  A communicating  branch  to  the  peroneal  arises  opposite 
the  lower  end  of  the  tibia,  and  passes  outwards  beneath  the 
flexor  pollicis,  to  unite  in  an  arch  with  a corresponding  offset 
of  the  peroneal  artery. 

The  peroneal  artery  is  often  as  large  as  the  posterior 
tibial,  and  arises  from  that  vessel  about  one  inch  and  a half 
from  the  beginning.  It  takes  the  fibula  as  its  guide,  and 
lying  close  to  the  bone  in  the  fibres  of  the  flexor  pollicis, 
reaches  the  lower  part  of  the  interosseous  membrane.  At 
this  spot  it  sends  forwards  a branch  to  the  front  of  the  leg 
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(anterior  peroneal) ; and  it  is  directed  onwards  over  the  arti- 
culation between  the  tibia  and  fibula  to  the  outer  side  of 
the  foot,  where  it  terminates  in  branches,  and  anastomoses 
with  the  tarsal  and  external  plantar  arteries.  Two  com- 
panion veins  surround  the  artery. 

Branches. — Besides  the  anterior  peroneal,  it  furnishes 
muscular,  nutritious,  and  communicating  offsets. 

1.  Muscular  branches  are  distributed  to  the  soleus  and 
the  deep  flexors,  and  some  turn  round  the  fibula  to  the 
peronei  muscles. 

2.  The  nutritious  artery  is  smaller  than  that  to  the  tibia, 
and  is  transmitted  through  the  tibialis  posticus  to  the  aper- 
ture about  the  middle  of  the  fibula. 

3.  The  anterior  peroneal  branch  passes  forwards  through 
an  aperture  in  the  lower  part  of  the  interosseous  membrane, 
and  is  continued  in  front  of  the  fibula  to  the  dorsum  and 
the  outer  part  of  the  foot  : on  the  front  of  the  leg  and  foot 
it  anastomoses  with  the  external  malleolar  and  tarsal  branches 
of  the  anterior  tibial  artery. 

4.  A communicating  offset  near  the  ankle  joint  joius  in  an 
arch,  as  before  mentioned,  with  a similar  branch  of  the  pos- 
terior tibial.  Sometimes  there  is  a second  arch  between  the 
same  vessels. 

Peculiarities  in  the  arteries.  — The  posterior  tibial  artery  may  be 
smaller  than  usual,  or  absent.  Its  place  will  be  then  supplied  in  . 
the  foot  by  a large  peroneal  artery,  which  is  directed  inwards  at  the  "{■, 
lower  end  of  the  tibia,  and  either  joins  the  small  tibial  vessel,  or  ' 
runs  alone  to  the  sole  of  the  foot. 

The  peroneal  artery  may  arise  from  the  popliteal,  or  from  the 
anterior  tibial  artery.  And  its  anterior  peroneal  branch  may  take 
the  place  of  the  anterior  tibial  artery  on  the  dorsum  of  the  foot. 

A compensating  principle  may  be  observed  amongst  the  arteries  of 
the  foot  as  in  those  of  the  hand,  by  means  of  which  the  deficiency  j 
in  one  is  supplied  by  an  enlarged  offset  of  another. 

The  posterior  tibial  veins  begin  on  the  inner  side  of 
the  foot  by  the  union  of  the  plantar  veins  : they  ascend, 
one  on  each  side  of  the  artery,  and  unite  with  the  anterior 
tibial  trunks  at  the  lower  border  of  the  popliteus,  to  form 
the  large  popliteal  vein.  They  receive  the  peroneal  veins, 
and  branches  corresponding  with  the  offsets  of  the  artery  : 
branches  connect  them  also  with  the  saphenous  veins. 

The  posterior  tibial  nerve  is  a continuation  of  the 
internal  popliteal,  and  reaches,  like  the  artery,  from  the 
lower  border  of  the  popliteus  muscle  to  the  interval  between 
the  os  calcis  and  the  inner  malleolus.  Whilst  beneath  the 
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annular  ligament,  or  somewhat  higher  than  it,  the  nerve  Extent 
divides  into  the  internal  and  external  plantar  branches  of 
the  foot.  Its  connections  with  surrounding  parts  are  the  and  connec- 
same  as  those  of  the  artery  ; but  its  position  to  the  vessel  tlous‘ 
changes,  for  it  lies  on  the  inner  side  of  the  posterior  tibial  FF<far°ert0 
artery  above  the  origin  of  the  peroneal  offset,  but  on  the 
outer  side  thence  to  the  termination.  Its  lateral  branches  Branches, 
are  chiefly  muscular. 

Muscular  branches  enter  the  deep  flexors,  and  arise  either  Muscular  to 
at  separate  points  along  the  trunk,  or  together  from  the  flexors6 P 
internal  popliteal  nerve.  There  is  an  offset  for  each  muscle, 
except  the  popliteus  ; but  the  branch  for  the  tibialis  is  the 
largest,  and  that  for  the  flexor  pollicis  lies  on  the  peroneal 
artery. 

A cutaneous  nerve  of  the  sole  of  the  foot  pierces  the  internal  Cutaneous 
annular  ligament,  and  ends  in  the  integuments  of  the  inner  of  the  *oot' 
and  under  part  of  the  heel ; this  nerve  will  be  followed  to 
its  termination  in  the  dissection  of  the  foot. 

The  internal  annular  ligament  is  placed  between  the  heel  internal 
and  the  inner  ankle,  and  serves  to  confine  the  tendons  of  ligament, 
the  deep  flexor  muscles  of  the  foot  and  toes.  Attached  by 
a pointed  part  to  the  internal  malleolus,  the  fibres  diverge  Attaoii- 
and  are  inserted  into  the  os  calcis.  One  border  (upper)  is  ments' 
continuous  with  the  fascia  of  the  leg ; and  the  opposite  gives 
attachment  to  the  abductor  pollicis  muscle  of  the  foot.  Be- 
neath it  are  sheaths  for  the  tendons,  which  are  formed  by  Sheaths : 
the  fascia  stretched  over  the  subjacent  osseous  grooves. 

When  the  sheaths  are  opened,  the  innermost  will  be  found 
to  contain  the  tibialis  posticus,  which  is  lodged  in  a groove 
in  the  malleolus.  Immediately  behind  this  is  another  space 
for  the  flexor  digitorum.  And  about  three  quarters  of  an 
inch  nearer  the  os  calcis  is  the  interval  in  which  the  flexor 
pollicis  lies,  contained  in  a groove  in  the  astragalus.  Each 
sheath  is  lined  by  a synovial  membrane. 

Vessels  beneath  the  ligament. — The  posterior  tibial  vessels  Tibial  ves- 
in  passing  beneath  the  ligament  lie  between  the  tendons  of  l^e  nga-ath 
the  flexor  pollicis  and  flexor  digitorum,  but  rather  nearer  ment 
the  latter.  The  artery  supplies  here  small  branches  to  the 
tarsus  and  the  ankle  joint.  Occasionally  the  artery  divides 
beneath  or  even  above  the  ligament. 

The  nerve  is  nearer  than  the  artery  to  the  os  calcis  ; but  and  nerve, 
it  is  sometimes  bifurcated  beneath  the  ligament,  so  that  a 
nerve  may  lie  on  each  side  of  the  tibial  vessels. 
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Section  Y. 

THE  SOLE  OF  THE  FOOT. 

Position. — The  foot  is  to  be  placed  over  a block  of  little 
thickness  with  the  sole  towards  the  dissector,  and  the  part  is 
to  be  made  tense  by  fixing  the  heel  with  hooks,  and  by 
fastening  down  and  separating  the  toes. 

Dissection. — The  skin  is  to  be  raised  as  two  flaps,  inner 
and  outer,  by  means  of  one  incision  along  the  centre  of  the 
sole  from  the  heel  to  the  anterior  part,  and  by  another 
across  the  foot  at  the  root  of  the  toes.  Afterwards  the  skin 
is  to  be  removed  from  each  toe,  and  the  lateral  digital 
vessels  and  nerves  are  to  be  dissected  out  at  the  same  time. 

In  the  fat  near  the  heel  the  student  should  follow  the 
cutaneous  nerve  of  the  sole  of  the  foot  (p.  735)  ; and  he 
may  trace  out,  at  a little  distance  from  each  border  of  the 
foot,  some  small  branches  of  the  plantar  nerves  and  arteries. 

The  subcutaneous  fat  of  the  sole  of  the  foot  is  very 
abundant,  and  forms  the  thickest  cushion  over  the  parts  of 
the  surface  that  press  most  on  the  ground  in  standing,  viz., 
over  the  os  calcis,  and  the  line  of  the  metatarso-phalangeal 
articulations. 

Dissection. — The  fat  should  be  now  removed,  and  the 
plantar  fascia  laid  bare.  Beginning  the  dissection  near  the  ; 
heel,  follow  forwards  the  fascia  towards  the  toes,  to  each  of 
which  a process  is  to  be  traced.  In  the  intervals  between  / 
these  processes  the  digital  nerves  and  arteries  will  be  detected  j 
amongst  much  fatty  and  fibrous  tissues ; but  the  vessels  and 
nerves  to  the  inner  side  of  the  great  toe  and  outer  side  j k 
of  the  little  toe,  will  be  found  piercing  the  fascia  farther 
back  than  the  rest. 

The  student  is  next  to  define  a transverse  fibrous  band 
between  the  toes,  over  the  digital  vessels  and  nerves  ; and 
when  this  has  been  completed  he  may  remove  the  superficial 
fascia  from  the  toes  to  see  the  sheaths  of  the  tendons. 

Plantar  fascia. — The  special  fascia  of  the  sole  of  the 
foot  is  of  a pearly  white  colour  and  great  strength,  and  sends 
septa  between  the  muscles.  Its  thickness  varies  in  different  ! 
parts  of  the  foot ; and  from  this  circumstance,  and  from  the 
existence  of  longitudinal  depressions  where  the  two  chief 
intermuscular  septa  are  attached,  the  fascia  is  divided  into  a < 
central  and  two  lateral  parts. 

The  central  part,  which  is  much  the  thickest,  is  pointed 
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at  its  attachment  to  the  os  calcis,  but  widens  and  becomes 
thinner  as  it  extends  forwards.  A slight  depression,  corre- 
sponding with  an  intermuscular  septum,  marks  its  limit  on 
each  side.  Opposite  the  heads  of  the  metatarsal  bones  it  divides 
divides  into  five  processes,  which  send  bands  to  the  integu-  pieces, 
ments  near  the  web  of  the  foot,  and  are  then  continued  on- 
wards to  the  toes,  one  to  each.  If  one  of  the  processes  be  ^“eiuation 
divided  longitudinally,  and  its  parts  reflected  to  the  sides,  pieces, 
it  will  be  seen  to  join  the  sheath  of  the  flexor  tendons,  and 
to  be  fixed  also  on  the  sides  into  the  margins  of  the  meta- 
tarsal bone  and  into  the  transverse  metatarsal  ligament. 

Where  the  processes  separate  from  each  other,  the  digital  ^ched^ 
vessels  and  nerves  and  the  lumbricales  muscles  become  super-  vessels, 
ficial,  and  transverse  fibres  arch  over  the  intervals. 

The  lateral  parts  of  the  fascia  are  thinner  than  the  central  inner  part 
piece.  On  the  inner  margin  of  the  foot  the  fascia  has  but  ^sda  ■ 
little  strength,  and  is  continued  to  the  dorsum  ; but  on  the 
outer  side  it  is  increased  in  thickness,  and  presents  a strong  outer  part, 
band  between  the  os  calcis  and  the  projection  of  the  fifth 
metatarsal  bone. 

Dissection.  — To  examine  the  septa,  a longitudinal  incision  Expose  the 
may  be  made  along  the  middle  of  the  foot,  through  the  sePta* 
central  piece  of  the  fascia,  and  a transverse  one  near  the 
calcaneum.  On  detaching  the  fascia  from  the  subjacent 
flexor  brevis  digitorum,  by  carrying  the  scalpel  from  before 
backwards,  the  septal  processes  will  appear  on  the  sides  of 
that  muscle. 

The  intermuscular  septa  pass  down  on  the  sides  of  the  Two  inter- 
flexor  brevis  digitorum,  and  thus  isolate  the  central  muscle  ^pta!^ 
in  the  superficial  layer  of  the  sole  of  the  foot.  A piece  of 
fascia  reaches  across  the  foot  from  the  one  septum  to  the 
other,  beneath  the  short  flexor. 

The  inner  septum  lies  between  the  short  flexor  and  the  Inner 
abductor  pollicis,  and  is  perforated  by  the  internal  plantar 
nerve,  and  the  tendon  of  the  flexor  pollicis  longus. 

The  outer  partition  between  the  short  flexor  and  the  ab-  and  outer, 
ductor  minimi  digiti,  is  pierced  by  the  digital  nerve  and 
artery  for  the  outer  side  of  the  little  toe. 

The  transverse  ligament  crosses  the  roots  of  the  toes,  and  Transverse 
is  contained  in  the  skin  forming  the  rudimentary  web  of  the  the  toe?  °f 
foot.  The  band  of  fibres  is  attached  at  the  extremities  to 
the  great  and  little  toes,  and  is  connected  with  each  of  the 
others  as  it  passes  over.  Beneath  it  are  the  digital  nerves 
and  vessels. 

The  sheaths  of  the  flexor  tendons  are  similar  to  those  of  Sheaths  of 
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the  fingers,  though  not  so  distinct,  and  serve  to  confine  the 
tendons  against  the  grooved  bones.  The  sheath  is  weak 
opposite  the  articulations  between  the  phalanges,  but  is 
strengthened  by  a band  opposite  the  centre  of  both  the 
metatarsal  and  the  next  phalanx.  Each  is  lubricated  by  a 
synovial  membrane,  and  contains  tendons  of  the  long  and 
short  flexor  muscles. 

j Dissection. — In  the  sole  of  the  foot  the  muscles  are  nu- 
merous, and  have  been  arranged  in  four  layers.  To  pre- 
pare the  first  layer  all  the  fascia  must  be  taken  away, 
but  this  dissection  must  be  made  with  some  care,  lest  the 
digital  nerves  and  vessels,  which  become  superficial  to  the 
muscles  towards  the  toes,  should  be  injured.  The  tendons 
of  the  short  flexor  muscle  are  to  be  followed  to  the  toes, 
and  the  sheaths  in  which  they  are  contained  should  be 
opened. 

First  layer  of  Muscles. — In  the  layer  first  visible  are 
three  muscles,  viz.,  the  flexor  brevis  digitorum,  the  abductor 
pollicis,  and  abductor  minimi  digiti.  The  short  flexor  of  I 
the  toes  is  in  the  centre  of  the  foot ; and  each  of  the  others 
is  in  a line  with  the  toe  on  which  it  acts. 

The  abductor  pollicis  is  the  most  internal  of  the  muscles 
of  the  superficial  layer.  It  takes  origin  from  the  inner  part 
of  the  larger  tubercle  on  the  under  surface  of  the  os  calcis  ; 
from  the  internal  annular  ligament,  and  the  fibrous  structures 
on  the  inner  side  of  the  foot  as  far  as  the  internal  cuneiform  > 
bone  ; and  from  the  plantar  fascia.  In  front  the  muscle  i 
ends  in  a tendon,  which  is  joined  by  fibres  of  the  short  flexor, 
and  is  inserted  with  the  flexor  into  the  inner  side  of  the  base  | 
of  the  metatarsal  phalanx  of  the  great  toe. 

The  cutaneous  surface  of  the  muscle  is  in  contact  with  the  j 
plantar  fascia ; and  the  other  touches  the  plantar  vessels  and  ; 
nerves,  the  tendons  of  the  long  flexors  of  the  toes,  and  the 
accessory  muscle. 

The  flexor  brevis  digitorum  (flexor  perforatus)  arises  j 
posteriorly  by  a pointed  tendinous  process  from  the  inner 
part  of  the  larger  tubercle  of  the  os  calcis,  and  by  fleshy  i 
fibres  from  the  plantar  fascia  and  the  septa.  About  the 
centre  of  the  foot  the  muscle  ends  in  four  small  tendons  ; 
these  are  directed  forwards  over  the  tendons  of  the  long 
flexor,  and  entering  the  sheaths  of  the  four  smaller  toes,  are 
inserted  into  the  middle  phalanges.  In  the  sheath  of  the 
toe,  the  tendon  of  this  muscle  lies  at  first  (in  this  position  j 
of  the  foot)  on  the  long  flexor  ; but  opposite  the  middle  of 
the  metatarsal  phalanx  it  is  slit  for  the  passage  of  the  other, 
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and  is  attached  by  two  processes  to  the  sides  of  the  middle 
phalanx. 

The  short  flexor  of  the  toes  is  contained  in  a sheath  of  the 
plantar  fascia,  and  occupies  the  middle  of  the  foot.  It  con- 
ceals the  tendon  of  the  long  flexor  of  the  toes,  the  accessory 
muscle,  and  the  external  plantar  vessels  and  nerve. 

The  abductor  minimi  digiti  has  a wide  origin  behind 
from  the  outer  and  inner  tubercles  of  the  os  calcis,  and  from 
the  plantar  fascia  and  the  external  intermuscular  septum. 
It  ends  anteriorly  in  a tendon  which  is  inserted  into  the 
outer  side  of  the  base  of  the  metatarsal  phalanx  of  the 
little  toe. 

The  muscle  lies  along  the  outer  border  of  the  foot,  and 
conceals  the  flexor  accessorius,  and  the  tendon  of  the  pero- 
neus  longus.  On  its  inner  side  are  the  external  plantar 
vessels  and  nerve. 

Dissection. — To  bring  into  view  the  second  layer  of  muscles 
and  the  plantar  vessels  and  nerves,  the  muscles  already  ex- 
amined must  be  reflected.  Cut  through  the  flexor  brevis  at 
the  os  calcis,  and  as  it  is  raised,  notice  a branch  of  nerve 
and  artery  to  it.  Dividing  the  abductor  minimi  digiti  near 
its  origin,  and  turning  it  to  the  outer  side  of  the  foot,  seek 
a small  nerve  and  vessel  to  it  close  to  the  calcaneum.  The 
abductor  pollicis  can  be  drawn  aside  if  it  is  necessary,  but  it 
should  remain  uncut  till  afterwards. 

Now  the  plantar  vessels  and  nerves  are  to  be  followed 
forwards  to  their  termination,  and  backwards  to  their  origin ; 
and  the  tendons  of  the  long  flexors  of  the  toes,  the  accessory 
muscle,  and  the  small  lumbricales,  should  be  freed  from 
loose  tissue. 

The  plantar  arteries  are  the  terminal  branches  of  the 
posterior  tibial  trunk.  They  are  two  in  number,  and  are 
named  external  and  internal  from  their  relative  position  in 
the  sole  of  the  foot.  Of  the  two  the  external  is  the  larger  ; 
and  it  forms  the  plantar  arch  of  arteries,  from  which  digital 
branches  are  furnished  to  the  toes. 

The  internal  artery  is  commonly  inconsiderable  in  size, 
and  is  directed  forwards,  under  cover  of  the  abductor  pollicis, 
to  the  root  of  the  great  toe : there  it  ends  either  in  small 
branches  to  the  side  of  the  foot,  or  in  digital  branches  to 
the  inner  two  toes  which  anastomose  with  the  external 
plantar  artery. 

The  external  artery  supplies  branches  to  the  toes.  It  has 
an  arched  course  in  the  foot,  with  the  concavity  of  the  arch 
turned  inwards.  From  the  inner  part  of  the  foot  the  vessel 
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is  directed  outwards  across  the  sole,  and  then  obliquely 
inwards  towards  the  root  of  the  great  toe,  so  that  the  vessel 
crosses  the  foot  twice.  In  the  first  half  of  its  extent,  viz. 
from  the  inner  side  of  the  calcaneum  to  the  base  of  the 
metatarsal  bone  of  the  little  toe,  the  artery  is  comparatively 
superficial ; in  the  other  half,  between  the  little  and  the 
great  toe,  it  lies  deeply  in  the  foot,  in  contact  with  the 
interosseous  muscles,  and  forms  the  plantar  arch. 

Only  the  first  part  of  the  artery  is  now  laid  bare  ; the 
remaining  part,  supplying  the  digital  branches,  will  be 
noticed  after  the  examination  of  the  third  layer  of  muscles 
(p.  744).  As  far  as  the  metatarsal  bone  of  the  little  toe, 
the  vessel  is  concealed  by  the  abductor  pollicis  and  the  flexor 
brevis  digitorum,  and  for  a short  distance  near  its  termina- 
tion it  lies  in  the  interval  between  the  last  muscle  and  the 
abductor  minimi  digiti.  In  this  extent  it  is  placed  on  the 
os  calcis,  and  the  flexor  accessorius  : and  it  is  accompanied 
by  vense  comites,  and  the  external  plantar  nerve. 

It  supplies  offsets  to  the  muscles  between  which  it  lies, 
and  some  branches  to  the  outer  side  of  the  foot  for  anasto- 
mosis with  the  peroneal  artery. 

The  plantar  nerves  are  derived  from  the  bifurcation  of 
the  posterior  tibial  nerve  behind  the  inner  ankle.  They  are 
two  in  number,  like  the  arteries,  and  have  the  same  con- 
nections as  those  vessels,  for  each  accompanies  a plantar 
artery ; but  the  larger  nerve  is  found  with  the  smaller 
bloodvessel. 

The  internal  plantar  nerve  courses  with  its  artery  between 
the  short  flexor  and  the  abductor  pollicis,  and  divides  into 
four  digital  branches  for  the  supply  of  both  sides  of  the  inner 
three  toes,  and  half  the  fourth ; it  resembles  thus  the  median 
nerve  of  the  hand  in  the  number  and  distribution  of  its 
digital  branches. 

Offsets  are  given  by  it  to  the  short  flexor  and  the  abductor 
pollicis,  and  a few  superficial  twigs  perforate  the  fascia. 

The  four  digital  nerves  have  a numerical  designation,  and 
the  first  is  nearest  the  inner  border  of  the  foot.  The  branch 
to  the  inner  side  of  the  great  toe  is  undivided,  but  the  others 
are  bifurcated  at  the  clefts  between  the  toes. 

Muscular  branches  are  furnished  by  the  nerves  before  they 
reach  the  toes  ; thus,  the  first  (most  internal)  supplies  the 
flexor  brevis  pollicis ; the  second,  the  inner  lumbrical  muscle ; 
and  the  third,  the  next  lumbrical  muscle. 

Digital  nerves  on  the  toes. — Each  of  the  outer  three  nerves, 
being  divided  at  the  spot  mentioned,  supplies  cutaneous 
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offsets  to  the  contiguous  sides  of  two  toes,  and  to  the  cutis  j^d0^j.gU’ 
beneath  the  nail ; and  articular  filaments  are  distributed  to 
the  joints,  as  in  the  fingers. 

The  external  plantar  nerve  furnishes  the  remaining  digital  External 
nerves  to  both  sides  of  the  little  toe,  and  the  outer  side  of  t*oe  ancfa0Ue 
the  next,  and  ends  in  the  deep  muscles  of  the  sole  of  the  half; 
foot.  This  nerve  corresponds  in  its  arrangement  with  the 
ulnar  nerve  in  the  hand.  It  has  the  same  course  as  the 
external  plantar  artery,  and  divides  at  the  outer  margin  of  has  super- 
the  flexor  brevis  digitorum  into  a superficial  and  a deep  deep  parts, 
portion  : — the  former  gives  origin  to  two  digital  nerves ; but 
the  latter  accompanies  the  arch  of  the  plantar  artery  into 
the  foot,  and  will  be  dissected  afterwards. 

Whilst  the  external  plantar  nerve  is  concealed  by  the  short  Branches, 
flexor  of  the  toes,  it  gives  muscular  branches  to  the  abductor 
minimi  digiti  and  the  flexor  accessorius. 

The  digital  brandies  of  the  external  plantar  nerve  are  but  di|gtal 
two,  and  resemble  those  of  the  ulnar  nerve  in  the  hand. 

One  nerve  is  undivided ; it  is  distributed  to  the  outer  side  One  single, 
of  the  little  toe,  and  gives  branches  to  the  flexor  brevis 
minimi  digiti,  and  the  interosseous  muscles  of  the  fourth 
space. 

The  other  bifurcates  at  the  cleft  between  the  outer  two  One  divided, 
toes,  and  supplies  their  collateral  surfaces : this  nerve  com- 
municates in  the  foot  with  the  last  digital  branch  of  the  in- 
ternal plantar  nerve. 

On  the  sides  of  the  toes  the  digital  nerves  have  the  same  Distribution 
distribution  as  those  from  the  other  plantar  trunk.  llke  otliers- 

Dissection. — To  complete  the  preparation  of  the  second  Lay  bare 
layer  of  muscles,  the  origin  of  the  abductor  pollicis  should  iayer  of 
be  detached  from  the  os  calcis,  and  the  muscle  should  be  muscles. 
turned  inwards.  The  internal  plantar  nerve  and  artery,  and 
the  superficial  portion  of  the  external  plantar  nerve,  are  to 
be  cut  across  and  thrown  forwards ; but  the  external  plantar 
artery  and  the  nerve  with  it  are  not  to  be  injured.  All  the 
fat  and  loose  tissue  and  fascia  are  to  be  taken  away  near 
the  toes. 

Second  layer  of  muscles.  — In  this  layer  are  the  tendons  Second 
of  the  two  flexor  muscles  at  the  back  of  the  leg,  viz.  flexor  layer* 
longus  digitorum  and  flexor  longus  pollicis,  which  cross  one 
another.  Connected  with  the  former,  soon  after  it  enters 
the  foot,  is  an  accessory  muscular  slip  ; and  at  its  division 
into  pieces  are  four  slender  muscles  named  lumbricales. 

The  tendon  of  the  flexor  longus  digitorum,  whilst  Tendon  of 
entering  the  foot  beneath  the  annular  ligament,  lies  on  the  the  toes°r  ° 


742 


DISSECTION  OF  THE  FOOT. 


divides  into 
four. 

These  pierce 
the  other 
tendons. 


Ligaments 
to  tendons. 


Four  lum- 
bricales. 

Attachment 
to  toes  and 
long  flexor. 


Flexor  ac- 
cessorius 


is  joined 
with  flexor 
longus. 


Insertion  of 
tendon  of 
flexor  pol- 
licis. 


Connec- 

tions. 


internal  lateral  ligament  of  the  ankle  joint.  In  the  foot  it 
is  directed  obliquely  towards  the  centre,  where  it  is  joined 
by  the  tendon  of  the  flexor  longus  pollicis  and  the  accessory 
muscle,  and  divides  into  tendons  for  the  four  outer  toes. 
Each  tendon  enters  the  sheath  of  the  toe  with,  and  beneath 
a tendon  from  the  flexor  brevis.  About  the  centre  of  the 
metatarsal  phalanx  the  long  flexor  tendon  is  transmitted 
through  the  other,  and  passes  onwards  to  be  inserted  into 
the  base  of  the  ungual  phalanx.  The  flexor  longus  digitorum 
is  sometimes  increased  in  size  by  its  junction  with  the  long 
flexor  of  the  great  toe. 

In  the  foot  there  are  ligamentous  bands  (lig.  brevia)  to 
the  flexor  tendons  as  in  the  hand,  and  the  one  fixing  the 
flexor  perforans  is  provided  also  with  elastic  tissue.  See 
p.  323. 

The  lumbricales  are  four  small  muscles  between  the  tendons 
of  the  flexor  longus  digitorum.  Each  arises  from  two  ten- 
dons, with  the  exception  of  the  most  internal  one  which  is 
connected  with  the  inner  side  of  the  tendon  to  the  second 
toe.  Each  is  inserted  into  the  tibial  side  of  the  base  of  the 
metatarsal  phalanx  in  the  four  outer  toes  ; and  from  the 
insertion  an  expansion  is  prolonged  to  the  dorsum  of  the 
phalanx  to  join  the  aponeurotic  covering  on  it.  These 
muscles  decrease  in  size  from  the  inner  to  the  outer  side  of 
the  foot. 

The  accessorius  muscle  has  two  heads  of  origin : — One  is  > 
tendinous,  and  is  attached  to  the  under  or  the  outer  surface  of  ? 
the  os  calcis  and  the  ligamentum  longum  plantse ; the  other  i 
is  large  and  fleshy,  and  springs  from  the  inner  or  concave  i 
surface  of  the  calcaneum.  The  fibres  end  in  aponeurotic 
bands,  which  join  the  tendon  of  the  flexor  longus  digitorum 
about  the  centre  of  the  foot,  so  as  to  form  a kind  of  groove 
for  it.  The  muscle  is  bifurcated  behind,  and  the  heads  of 
origin  are  separated  by  the  long  plantar  ligament.  On  it 
are  the  external  plantar  vessels  and  nerve,  and  the  flexor 
brevis  digitorum  conceals  it. 

The  tendon  of  the  flexor  longus  pollicis  is  deeper  in 
the  sole  of  the  foot  than  the  flexor  longus  digitorum,  to  | 
which  it  is  united  by  a strong  tendinous  process.  Finally 
directed  to  the  root  of  the  great  toe,  it  enters  the  digital 
sheath,  and  is  inserted  into  the  base  of  the  ungual  phalanx. 
Between  the  calcaneum  and  the  internal  malleolus  this  ten-  ! 
don  lies  in  a groove  in  the  astragalus  ; and  in  the  foot  it 
occupies  a groove  below  the  inner  projection  (sustentaculum 
tali)  of  the  os  calcis. 
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Dissection. — For  the  dissection  of  the  third  layer  of  muscles,  Dissect 
the  accessorius  and  the  tendons  of  the  long  flexor  are  to  be  Nicies 
cut  through  near  the  calcaneum,  and  turned  towards  the 
toes.  Whilst  raising  the  tendons  the  external  plantar  nerve 
and  artery  are  not  to  be  interfered  with,  and  two  small 
nerves  to  the  outer  two  lumbricales  are  to  be  looked  for. 
Afterwards  the  areolar  tissue  is  to  be  taken  from  the  muscles 
now  brought  into  view. 

Third  layer  of  muscles. — Only  the  short  muscles  of  the  Third  layer 
great  and  little  toes  enter  into  this  layer.  On  the  metatarsal  of  muscles* 
bone  of  the  great  toe  the  flexor  brevis  pollicis  lies,  and 
external  to  it  is  the  adductor  pollicis;  on  the  metatarsal 
bone  of  the  little  toe  is  the  flexor  brevis  minimi  digiti. 

Crossing  the  heads  of  the  metatarsal  bones  is  the  trans- 
versalis  pedis  muscle.  The  fleshy  mass  between  the  adductor 
pollicis  and  the  short  flexor  of  the  little  toe  consists  of  the 
interossei  muscles  of  the  next  layer. 

The  FLEXOR  BREVIS  POLLICIS  muscle  is  tendinous  and  Flexor  bre- 
pointed  at  the  posterior  part,  but  bifurcated  in  front.  It  is  V1S  polllcls‘ 
attached  posteriorly  to  the  inner  border  of  the  cuboid  bone,  Origin, 
and  to  a prolongation  from  the  tendon  of  the  tibialis  posticus 
to  the  outer  two  cuneiform  bones.  Mear  the  front  of  the 
metatarsal  bone  of  the  great  toe  it  divides  into  two  heads,  insertion, 
which  are  inserted  into  the  sides  of  the  base  of  the  meta- 
tarsal phalanx. 

Resting  on  the  muscle  at  one  part,  and  in  the  interval  Connec- 
between  the  heads  at  another,  is  the  tendon  of  the  flexor  tlons‘ 
longus  pollicis.  The  inner  head  joins  the  abductor,  and  the 
outer  is  united  with  the  adductor  pollicis.  A sesamoid  bone 
is  developed  in  the  tendon  connected  with  each  head. 

The  adductor  pollicis,  which  is  larger  than  the  preceding  Adductor 
muscle  and  external  to  it,  arises  from  the  sheath  of  the  polllcls 
tendon  of  the  peroneus  longus,  and  from  the  bases  of  the 
third  and  fourth  metatarsal  bones.  Anteriorly  the  muscle 
is  united  with  the  outer  head  of  the  short  flexor,  and  is  |oin?  °llter 
inserted  with  it  into  the  base  of  the  metatarsal  phalanx  of  short  flexor, 
the  great  toe.  To  the  inner  side  is  the  flexor  brevis ; and  Covers 
beneath  the  outer  border  the  external  plantar  artery  and  arch^1 
nerve  are  directed  inwards. 

The  traxs versa lis  pedis  is  placed  transversely  over  the  Trans versa- 
heads  of  the  metatarsal  bones.  Its  origin  is  by  fleshy  bundles  lls  pedls‘ 
from  the  transverse  ligament  uniting  the  heads  of  the  four  0ri£m- 
outer  metatarsal  bones,  and  from  their  phalangeal  articula- 
tions (frequently  not  from  the  little  toe)  ; and  its  insertion  Insertion, 
into  the  great  toe  is  united  with  that  of  the  adductor  pollicis. 
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The  cutaneous  surface  is  covered  by  the  tendons,  and  the 
vessels  and  nerves  of  the  toes  ; and  the  opposite  surface  is 
in  contact  with  the  interossei  muscles. 

The  flexor  brevis  minimi  digiti  is  a small  narrow 
muscle  ; it  lies  on  the  metatarsal  bone  of  the  little  toe,  and 
resembles  one  of  the  interossei.  Attached  to  the  metatarsal 
bone,  and  to  the  sheath  of  the  peroneus  longus  behind,  it 
blends  with  the  inferior  ligament  of  the  metatarso-phalangeal 
articulation,  and  is  inserted  with  it  into  the  base  of  the  meta- 
tarsal phalanx  of  the  toe. 

Dissection. — In  order  that  the  deep  vessels  and  nerves  may 
be  seen,  the  flexor  brevis  and  adductor  pollicis  are  to  be  cut 
through  at  the  posterior  part,  and  thrown  towards  the  toes ; 
but  the  nerves  supplying  them  are  to  be  preserved.  Beneath 
the  adductor  is  the  plantar  arch,  and  the  external  plantar 
nerve,  with  their  branches  ; and  in  the  first  interosseous 
space  is  the  part  of  the  dorsal  artery  of  the  foot  that  enters 
the  sole.  All  these  vessels  and  nerves  require  careful  clean- 
ing. The  muscles  projecting  between  the  metatarsal  bones 
are  the  interossei. 

The  plantar  arch  is  the  part  of  the  external  plantar 
artery  tha/t  reaches  from  the  base  of  the  metatarsal  bone  of 
the  little  toe  to  the  back  of  the  first  interosseous  space 
(p.  739):  internally  the  arch  is  completed  by  a communi- 
cating branch  from  the  dorsal  artery  of  the  foot.  It  is 
placed  across  the  tarsal  ends  of  the  metatarsal  bones  in  con- 
tact with  the  interossei,  being  between  the  third  and  fourth 
layers  of  muscles  in  the  foot.  From  the  front  or  convexity 
of  the  arch  the  digital  branches  are  supplied,  and  from  the 
opposite  side  small  muscular  branches  arise. 

From  the  under  part  are  given  off  three  small  arteries, 
the  posterior  perforating  ; these  pass  to  the  dorsum  of  the 
foot  through  the  three  outer  intermetatarsal  spaces,  and 
anastomose  with  the  interosseous  branches  of  the  anterior 
tibial  artery. 

The  digital  branches  are  four  in  number,  and  supply  both 
sides  of  the  three  outer  toes,  and  half  of  the  next.  The  one 
to  the  outer  side  of  the  little  toe  is  single  ; the  others  lie 
over  the  outer  three  metatarsal  spaces,  and  bifurcate  in 
front  to  supply  the  contiguous  sides  of  two  toes. 

Where  they  divide,  they  send  small  communicating 
branches — anterior  perforating , to  the  interosseous  arteries 
on  the  dorsum  of  the  foot. 

On  the  sides  of  the  toes  the  disposition  of  the  arteries  is 
like  that  in  the  hand.  They  extend  to  the  last  phalanx, 
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where  they  unite  in  an  arch,  and  give  offsets  to  the  ball  of 
the  toe  ; and  near  the  front  of  both  the  metatarsal  and  the 
next  phalanx,  they  form  anastomotic  loops  beneath  the  ten- 
dons, from  which  the  phalangeal  articulations  are  supplied. 

The  DORSAL  ARTERY  OF  THE  FOOT  enters  the  sole  at  the  Ending  of 
posterior  part  of  the  first  (inner)  intermetatarsal  space,  and  artery1©^ 
supplies  digital  offsets  to  both  sides  of  the  great  toe  and  to  the  foot ; 
half  the  next,  in  the  same  manner  as  the  radial  artery  in 
the  hand  is  distributed  to  one  digit  and  a half.  Besides 
these,  it  furnishes  a communicating  branch  to  join  the 
plantar  arch. 

The  digital  branch  (art.  magna  pollicis)  extends  to  the  its  digital 
front  of  the  first  interosseous  space,  and  divides  into  col-  branches» 
lateral  branches  for  the  great  toe  and  the  next.  Near  the 
front  of  the  metatarsal  bone  it  sends  inwards,  beneath  the 
flexor  muscles,  a digital  branch  for  the  inner  side  of  the 
great  toe. 

These  arteries  have  the  same  arrangement  along  the  toes  on  the 
as  the  other  digital  branches.  digits. 

External  plantar  nerve. — The  deep  branch  of  this  External 
nerve  accompanies  the  arch  of  the  artery,  and  ends  internally  nerv^ends 
in  the  adductor  pollicis.  It  furnishes  branches  to  all  the  in  the  deeP 
interossei,  one  or  both  in  the  external  space  excepted  ; to 
the  transversalis  pedis ; and  to  the  external  two  lumbrical 
muscles. 

Dissection. — It  will  be  needful  to  remove  the  transversalis  Dissection, 
pedis  muscle,  to  see  a ligamentous  band  across  the  heads  of 
the  metatarsal  bones. 

The  transverse  metatarsal  ligament  is  a strong  fibrous  band,  Transverse 
like  that  in  the  hand  (p.  327),  which  connects  together  the 
anterior  extremities  of  all  the  metatarsal  bones.  A thin 
fascia  covering  the  interossei  muscles  is  connected  to  its 
hinder  part.  It  is  concealed  by  the  transversalis  pedis,  and 
by  the  tendons,  vessels,  and  nerves  of  the  toes. 

Dissection. — To  complete  the  dissection  of  the  last  layer  Dissect  the 
of  muscles,  the  flexor  brevis  minimi  digiti  may  be  detached  ^sefc^scies 
and  thrown  forwards.  Dividing  then  the  metatarsal  liga- 
ment between  the  bones,  the  knife  is  to  be  carried  directly 
backwards  in  the  centre  of  each  interosseous  space  except 
the  first,  in  order  that  the  two  interossei  muscles  may  be 
separated  from  each  other.  The  fascia  covering  the  muscles 
should  be  taken  away,  and  the  branches  of  the  external 
plantar  nerve  to  them  should  be  dissected  out.  All  the 
interossei  are  visible  in  the  sole  of  the  foot. 

Fourth  layer  of  muscles. — In  the  fourth  and  last  layer  Fourth 
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of  tlie  foot  are  contained  the  interossei  muscles,  and  the  ten- 
dons of  the  tibialis  posticus  and  peroneus  longus  muscles. 

The  interossei  muscles  are  situate  in  the  intervals  be- 
tween the  metatarsal  bones.  They  consist  of  two  sets, 
plantar  and  dorsal,  like  the  interossei  in  the  hand.  Seven 
in  number,  there  are  three  plantar  and  four  dorsal ; and  two 
are  found  in  each  space,  except  in  the  innermost. 


Fig.  106.* 


Fig.  107.+ 


The  plantar  interossei  belong  to  the  three  outer  metatarsal 
bones.  They  arise  from  the  under  and  inner  surfaces  of  the 
bones,  and  are  inserted  into  the  tibial  side  of  the  base  of  the 
metatarsal  phalanx  of  the  same  toes  ; and  an  expansion  is 
continued  from  each  to  the  extensor  tendon  on  the  dorsum 
of  the  phalanx.  These  muscles  are  smaller  than  the  dorsal, 
and  are  placed  more  in  the  sole  of  the  foot. 

By  their  action  they  would  approximate  the  three  outer 
toes  to  the  middle  one. 

The  dorsal  interossei , one  in  each  space,  arise  from  the 


* The  plantar  interosseous  muscles  of  the  foot — the  figures  refer  to 
the  three  muscles. 

t The  four  dorsal  interossei  muscles  are  indicated  by  the  figures. 
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lateral  surfaces  of  the  two  bones  between  which  they  lie,  and  between  the 
are  inserted  into  the  side  of  the  metatarsal  phalanx  of  certain  bones* 
toes : — Thus,  the  internal  two  muscles  are  attached  to  the  Attach- 
second  toe,  one  to  each  side;  the  next  to  the  outer  side  0f  ments- 
the  third  toe,  and  the  remaining  one  to  the  outer  side  of  the 
fourth  toe.  An  expansion  is  continued  from  the  tendons  to 
the  extensors  on  the  dorsum,  of  the  phalanges.  The  pos- 
terior perforating  arteries  pierce  the  hinder  extremities  of 
the  muscles.  These  small  muscles  will  be  partly  seen  on  the 
dorsum  of  the  foot. 

The  attachment  of  the  dorsal  muscles  to  the  toes  may  be  Action  of 
remembered  by  considering  them  abductors  as  in  the  hand  therauscles- 
(p.  328)  from  the  middle  line  of  the  second  digit : — the  outer 
two  muscles  will  draw  their  respective  toes  from  the  rest ; 
and  the  two  connected  with  the  second  digit  will  move  it  to 
the  right  or  the  left  of  the  line  referred  to. 

Dissection.  — Following  the  tendon  of  the  tibialis  posticus  Trace  out 
muscle  from  its  position  behind  the  inner  malleolus  to  its  tendcms? 
insertion  into  the  scaphoid  bone,  trace  the  numerous  pro- 
cesses that  it  sends  forwards  and  outwards.  Open  also  the 
fibrous  sheath  of  the  tendon  of  the  peroneus  longus,  which 
crosses  from  the  outer  to  the  inner  side  of  the  foot. 

The  tendon  of  the  tibialis  posticus  is  continued  forwards  insertion  of 
over  the  internal  lateral  ligament  of  the  ankle  joint,  and  over  tfbiaKs  pos- 
the  articulation  between  the  astragalus  and  the  os  scaphoides,  ticus 
to  be  inserted  into  the  prominence  of  the  latter  bone.  From 
its  insertion  processes  are  continued  to  many  of  the  other 
bones  of  the  foot. 

One  is  directed  backwards  to  the  margin  of  the  groove  into  tarsus 
in  the  os  calcis  for  the  tendon  of  the  flexor  longus  pollicis. 

Two  offsets  are  directed  forwards : — one  is  prolonged  to 
the  internal  cuneiform  bone;  the  other,  much  the  largest, 
is  attached  to  the  middle  and  outer  cuneiform,  to  the  os 
cuboides,  and  to  the  bases  of  the  second,  third,  and  fourth  ana  meta- 
metatarsal bones.  Where  the  tendon  is  placed  beneath  the  tarsus- 
articulation  of  the  astragalus,  it  contains  a sesamoid  bone, 
or  fibro-cartilage. 

The  tendon  of  the  peroneus  longus  muscle  winds  round  insertion  of 
the  cuboid  bone,  and  placed  in  the  groove  on  the  under  sur-  p®roneu? 
face,  is  continued  inwards  to  be  inserted  into  the  internal  longus. 
cuneiform  bone,  and  into  the  base  of  the  metatarsal  bone  of 
the  great  toe;  it  sends  a process  also  to  the  base  of  the 
second  metatarsal  bone. 

In  the  sole  of  the  foot  (fig.  106)  it  is  contained  in  a Connection, 
sheath  which  is  formed,  for  the  most  part,  by  the  fibres  of 
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the  long  plantar  ligament  prolonged  to  the  tarsal  ends  of  the 
third  and  fourth  metatarsal  bones.  A separate  synovial 
membrane  lubricates  the  sheath.  Where  the  tendon  turns 
round  the  cuboid  bone  it  is  thickened,  and  contains  fibro- 
cartilage  or  a sesamoid  bone. 
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Section  VI. 

THE  FRONT  OF  THE  LEG. 

Position . — The  limb  is  to  be  raised  to  a convenient  height 
by  blocks  placed  beneath  the  knee,  and  the  foot  is  to  be  ex- 
tended in  order  that  the  muscles  on  the  front  of  the  leg  may 
be  put  on  the  stretch. 

Dissection. — To  enable  the  dissector  to  raise  the  skin  from 
the  leg  and  foot,  one  incision  should  be  made  along  the 
middle  line  from  the  knee  to  the  toes,  and  this  should  be 
intersected  by  cross  cuts  at  the  ankle  and  the  web  of  the 
foot. 

After  the  flaps  of  skin  are  reflected,  the  cutaneous  vessels  J 
and  nerves  are  to  be  looked  for  (fig.  108).  At  the  inner 
part  of  the  leg  are  some  filaments  from  the  great  saphenous 
nerve  ; and  at  the  outer  side,  others  from  the  cutaneous 
ramifications  of  the  external  popliteal  nerve.  Perforating  l 
the  fascia  in  the  lower  third,  on  the  anterior  aspect,  is  the  t 
musculo-cutaneous  nerve,  whose  branches  should  be  pursued 
to  the  toes.  j I 

On  the  dorsum  of  the  foot  is  a venous  arch,  which  ends 
at  the  sides  in  the  saphenous  veins.  On  the  outer  side  is : 
the  short  saphenous  nerve  ; and  in  the  interval  between  the  j 
great  toe  and  the  next,  is  the  cutaneous  part  of  the  anterior  l 
tibial  nerve.  The  nerves  should  be  traced  to  the  ends  of  the 
toes  by  removing  the  integuments. 

After  the  several  vessels  and  nerves  are  dissected,  the  fat 
is  to  be  taken  away,  in  order  that  the  fascia  may  be  seen. 

The  venous  arch  on  the  dorsum  of  the  foot  has  its  con- 
vexity  turned  forwards,  and  receives  digital  branches  from 
the  toes  ; at  its  concavity  it  is  joined  by  small  veins  from 
the  instep.  Internally  and  externally  it  unites  with  the 
saphenous  veins. 

The  internal  saphenous  vein  begins  at  the  inner  side  of  the 
great  toe,  and  in  the  arch  of  veins.  It  ascends  along  the 
inner  side  of  the  foot,  and  in  front  of  the  inner  ankle  to  i 
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the  inner  part  of  the  leg,  where  it  has  been  before  seen 
(p.  727).  Branches  enter  it  from  the  inner  side  and  the 
sole  of  the  foot. 

The  external  saphenous  vein  begins  on  the  outside  of  the  External 
little  toe  and  the  foot,  as  well  as  in  the  venous  arch ; and  it  saPhenous- 
is  continued  below  the  outer  ankle  to  the  back  of  the  leg 

(p.  727). 

Cutaneous  Nerves. — All  the  superficial  nerves  on  the  Source  of 
front  of  the  leg  and  foot  are  derived  from  branches  of  the  JJ®  serves." 
popliteal  trunks,  viz.  from  the  musculo- 
cutaneous and  anterior  tibial  nerves  of 
the  external  popliteal,  and  from  the  ex- 
ternal saphenous  nerve  of  the  internal 
popliteal.  Some  inconsiderable  offsets  to 
the  sides  of  the  leg  from  the  internal 
saphenous  and  external  popliteal  do  not 
require  separate  notice. 

The  musculo-cutaneous  nerve  (fig.  108, 3) 
has  a cutaneous  termination,  and  its  place 
of  destination  is  the  dorsum  of  the  foot 
and  toes.  Perforating  the  fascia  in  the 
lower  third  of  the  leg,  it  divides  into  two 
principal  branches  (inner  and  outer),  which 
give  digital  nerves  to  the  sides  of  all  the 
toes,  except  the  outer  part  of  the  little 
toe  and  the  contiguous  sides  of  the  great 
toe  and  the  next.  The  digital  branches 
may  be  traced  in  the  integument  as  far 
as  the  end  of  the  last  phalanx. 

a.  The  inner  branch  communicates  with 
the  internal  saphenous  nerve,  and  sup- 
plies the  inner  side  of  the  foot  and  great 
toe  : it  joins  also  the  anterior  tibial  nerve. 

b.  The  outer  branch  divides  into  three 
nerves ; these  lie  over  the  three  outer 
interosseous  spaces,  and  bifurcate  at  the 
web  of  the  foot  for  the  supply  of  the 
contiguous  sides  of  the  four  toes  corre- 
sponding with  those  spaces:  it  joins  the  external  saphenous 
nerve  on  the  outer  part  of  the  foot. 

The  anterior  tibial  nerve  (fig.  108, 4)  becomes  cutaneous  Anterior 
in  the  first  interosseous  space,  and  is  distributed  to  the  ^und where 

* Cutaneous  nerves  of  the  front  of  the  leg  and  foot. — 1.  Internal 
saphenous  when  superficial.  2.  Offsets  of  the  cutaneous  branch  of  the 
external  popliteal.  3.  Musculo-cutaneous.  4.  Anterior  tibial. 


Fig.  108.* 
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opposed  sides  of  the  great  toe  and  the  next.  The  musculo- 
cutaneous nerve  joins  it,  and  sometimes  assists  in  supplying 
the  same  toes. 

The  external  saphenous  nerve  comes  from  the  back  of  the 
leg  below  the  outer  ankle,  and  is  continued  along  the  foot 
to  the  outside  of  the  little  toe.  Occasionally  it  supplies 
both  sides  of  the  little  toe,  and  part  of  the  next  or  more. 

The  fascia  of  the  front  of  the  leg  is  thickest  near  the  knee 
joint,  where  it  gives  origin  to  muscles.  It  is  fixed  internally 
and  externally  into  the  tibia  and  fibula.  Intermuscular 
septa  are  prolonged  from  the  deep  surface,  and  one  of  these, 
which  is  attached  to  the  fibula,  separates  the  muscles  on  the 
front  from  those  on  the  outer  side  of  the  leg.  Superiorly 
the  fascia  is  connected  to  the  heads  of  the  bones  of  the  leg, 
but  interiorly  it  is  continued  to  the  dorsum  of  the  foot. 
Above  and  below  the  ankle  joint  it  is  strengthened  by  some 
transverse  fibres,  and  gives  origin  to  the  two  parts  of  the 
anterior  annular  ligament ; and  below  the  end  of  the  fibula 
it  forms  another  band,  the  external  annular  ligament. 

Dissection. — The  fascia  is  to  be  removed  from  the  leg  and 
the  dorsum  of  the  foot,  but  the  thickened  band  of  the  annular 
ligament  both  above  and  below  the  end  of  the  tibia  is  to  be 
left.  On  separating  the  fascia  from  the  subjacent  muscles, 
let  the  edge  of  the  scalpel  be  directed  upwards.  In  like 
manner  the  fascia  may  be  taken  from  the  peronei  muscles  on 
the  outside  of  the  fibula,  but  without  destroying  the  band 
below  that  bone. 

On  the  dorsum  of  the  foot  the  dorsal  vessels  with  their 
nerve  are  to  be  dissected,  and  the  short  and  long  extensors 
of  the  toes  are  to  be  traced  to  the  ends  of  the  digits.  In 
the  leg  the  anterior  tibial  nerve  and  vessels  are  to  be  followed  j 
into  their  intermuscular  space  and  then  cleaned. 

The  anterior  annular  ligament  consists  of  two  parts,  upper 

and  lower,  which  confine  the  muscles  in  their  position: i 

the  former  serving  to  bind  the  fleshy  part  to  the  bones  of  the 
leg,  and  the  latter  to  keep  down  the  tendons  on  the  dorsum 
of  the  foot. 

The  upper  part  is  attached  laterally  to  the  bones  of  the 
leg,  and  possesses  a separate  sheath  for  the  tibialis  anticus. 

The  lower  part  is  in  front  of  the  tarsal  bones.  It  is  in- 
serted externally  by  a narrow  part  into  the  upper  surface  of;  b 
the  os  calcis,  in  front  of  the  depression  for  the  interosseous:  s 
ligament ; and  internally  where  it  is  thin  and  widened,  into  i 
the  plantar  fascia  and  the  inner  malleolus.  In  this  part  of 
the  ligament  there  are  three  sheaths  : — the  inner  one  for  the 
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tibialis  anticus  ; the  next  for  the  extensor  pollicis  ; and  the 
outer  one  for  the  extensor  longus  digitorum  and  peroneus 
tertius.  Separate  synovial  membranes  line  the  sheaths. 

The  external  annular  ligament  is  attached  on  the  one  side  External 
to  the  outer  malleolus,  and  on  the  other  to  the  outer  surface  ligament, 
of  the  os  calcis ; it  contains  the  two  lateral  peronei  muscles 
in  one  sheath  lined  by  a synovial  membrane. 

The  MUSCLES  ON  THE  FRONT  OF  THE  LEG  are  three  in  Muscles  on 
number  ; they  are  flexors  of  the  ankle  and  extensors  of  the  f*°nt  of 
toes.  The  large  muscle  next  the  tibia  is  the  tibialis  anticus, 
and  that  next  the  fibula,  the  extensor  longus  digitorum  ; 
whilst  a small  muscle,  apparently  the  lower  part  of  the  last, 
with  a separate  tendon  to  the  fifth  metatarsal  bone,  is  the 
peroneus  tertius.  The  muscle  between  the  tibialis  and  ex- 
tensor digitorum,  in  the  lower  half  of  the  leg,  is  the  extensor 
pollicis. 

On  the  dorsum  of  the  foot  is  only  one  muscle,  the  extensor  and  foot, 
brevis  digitorum. 

The  tibialis  anticus  reaches  the  tarsus  : it  is  thick  and  Tibialis 
fleshy  in  the  upper,  but  tendinous  in  the  lower  part  of  the  antlcus  > 
leg.  It  arises  from  the  outer  tuberosity  and  the  upper  two-  origin, 
thirds  of  the  tibia ; from  the  contiguous  part  of  the  inter- 
osseous ligament ; and  from  the  fascia  of  the  leg  and  the 
intermuscular  septum  between  it  and  the  next  muscle.  After 
passing  through  the  innermost  compartments  in  the  annular 
ligaments,  the  tendon  is  inserted  into  the  under  surface  of  insertion, 
the  internal  cuneiform  bone,  and  sends  forwards  a process  to 
the  metatarsal  bone  of  the  great  toe. 

The  muscle  is  sub-aponeurotic.  It  lies  at  first  outside  the  Parts  be- 
tibia,  resting  on  the  interosseous  membrane,  but  it  is  then  muscle  and 
placed  successively  over  the  end  of  the  tibia,  the  ankle  joint,  on  the  sides, 
and  the  inner  line  of  the  tarsal  bones.  The  outer  border 
touches  the  extensor  muscles  of  the  toes,  and  conceals  partly 
the  anterior  tibial  vessels  as  low  as  the  foot. 

The  EXTENSOR  PROPRIUS  POLLICIS  is  deeply  placed  at  its  Extensor 
origin  between  the  former  muscle  and  the  extensor  longus  polllGls 
digitorum,  but  its  tendon  becomes  superficial  on  the  dorsum 
of  the  foot.  The  muscle  arises  from  the  middle  three-fifths 
of  the  narrow  anterior  part  of  the  inner  surface  of  the  fibula,  attached  to 
and  from  the  interosseous  ligament  for  the  same  distance.  fibula> 

The  tendon  comes  to  the  surface  through  a sheath  in  the  and  great 
lower  part  of  the  annular  ligament,  and  continues  over  the  toe’ 
inner  part  of  the  tarsus  to  be  inserted  into  the  last  phalanx 
of  the  great  toe. 

The  anterior  tibial  vessels  are  to  the  inner  side  of  the  it  crosses 
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muscle  as  low  as  the  sheath  in  the  ligament,  but  afterwards 
to  the  outer  side  of  its  tendon,  so  that  they  are  crossed  by 
it  beneath  the  ligament. 

The  extensor  longus  digitorum  (fig.  109),  like  the  tibial 
muscle,  is  fleshy  in  the  leg  and  tendinous  on  the  foot.  Its 
origin  is  from  the  external  tuberosity  of  the  tibia  ; from  the 
head  and  three-fourths  of  the  narrow  surface  of  the  fibula  ; 
from  a small  part  (about  an  inch  above)  of  the  interosseous 
membrane  ; and  from  the  fascia  of  the  leg  and  the  inter- 
muscular septum  on  each  side.  The  tendon  enters  its  sheath 
in  the  annular  ligament  with  the  peroneus  tertius,  and 
divides  into  four  pieces.  Below  the  ligament  these  tendons 
are  continued  to  the  four  outer  toes,  and  are  inserted  into 
the  middle  and  ungual  phalanges. 

On  the  phalanges  of  the  toes  the  tendons  have  the  same 
arrangement  as  in  the  hand.  For  on  the  metatarsal  phalanx, 
the  tendons  of  the  long  and  short  extensor  join  with  pro- 
longations from  the  interossei  and  lumbricales  to  form  a mem- 
branous expansion.  At  the  further  end  of  this  phalanx  the 
expansion  is  divided  into  three  parts — a central  and  two 
lateral ; the  central  piece  is  inserted  into  the  base  of  the 
middle  phalanx,  while  the  lateral  unite  at  the  front  of  that 
bone,  and  are  fixed  into  the  ungual  phalanx. 

In  the  leg  the  muscle  is  placed  between  the  peroneus  on 
the  one  side,  and  the  tibialis  anticus  and  extensor  proprius 
pollicis  on  the  other.  It  lies  on  the  fibula,  and  on  the  lower 
end  of  the  tibia  and  the  ankle  joint.  On  the  foot  the  ten-  '(j 
dons  rest  on  the  extensor  brevis  digitorum  ; and  the  vessels 
and  nerve  of  this  part  are  internal  to  them. 

The  peroneus  tertius  is  situate  below  the  extensor  longus 
digitorum,  from  which  it  is  seldom  separate  at  its  origin. 

It  arises  from  the  lower  fourth  of  the  surface  of  the  fibula, 
from  the  lower  end  of  the  interosseous  ligament,  and  from 
the  intermuscular  septum  between  it  and  the  peroneal  mus- 
cles. And  it  is  inserted  by  a tendon  into  the  upper  surface  l 
of  the  metatarsal  bone  of  the  little  toe  near  the  tarsal  end. 
This  muscle  has  the  same  connections  in  the  leg  as  the  lower 
part  of  the  long  extensor,  and  is  contained  in  the  same  space  l 
in  the  annular  ligament. 

The  anterior  tibial  artery  extends  from  the  bifurcation 
of  the  popliteal  trunk  to  the  front  of  the  ankle  joint.  At 
this  spot  it  loses  the  name  tibial,  and  is  called  the  dorsal  > 
artery  of  the  foot.  The  course  of  the  artery  is  forwards  | 
through  the  aperture  in  the  upper  part  of  the  interosseous  | 
membrane,  and  then  along  the  front  of  that  membrane  and 
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the  tibia  to  the  foot.  A line  from  the  inner  side  of  the  head  Direction, 
of  the  fibula  to  the  centre  of  the  ankle  will  mark  the  position 
of  the  vessel. 

Fig.  109.* 


For  a short  distance  (about  two  inches)  the  artery  lies  Connections 
between  the  tibialis  anticus  and  the  extensor  longus  digi-  ^Jnd!rts 

* Anterior  tibial  vessels  and  muscles  (from  Quain’s  Arteries). — 
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torum  ; and  it  is  placed  afterwards  between  the  tibial  muscle 
and  the  extensor  proprius  pollicis,  but  towards  the  lower  end 
of  the  vessel  the  last  muscle  becomes  superficial,  and  crosses 
to  the  inner  side.  The  artery  rests  on  the  interosseous 
membrane  in  two  thirds  of  its  extent,  and  is  overlapped  by 
the  fleshy  bellies  of  the  contiguous  muscles,  so  that  it  is  at 
a great  depth  from  the  surface ; but  it  is  in  front  of  the  tibia 
and  the  ankle  joint  in  the  lower  third,  and  is  comparatively 
superficial,  for  it  here  lies  between  the  tendons  of  the  muscles. 

Venae  comites  entwine  around  the  artery,  covering  it  very 
closely  with  cross  branches  on  the  upper  part.  The  anterior 
tibial  nerve  approaches  the  tibial  vessels  about  the  middle 
third  of  the  leg,  and  continues  with  them,  crossing  once  or  j 
twice.  At  the  lower  end  of  the  artery  the  nerve  is  on  the 
outer  side. 

Branches. — In  the  leg  the  anterior  tibial  artery  furnishes 
mostly  muscular  offsets,  but  near  the  knee  and  ankle  joints 
other  named  branches  take  origin.  A cutaneous  branch 
accompanies  the  musculo-cutaneous  nerve. 

1.  A recurrent  branch  leaves  the  trunk  as  soon  as  this 
appears  above  the  interosseous  membrane,  and  ascends  in 
the  tibialis  anticus  muscle  to  the  knee  joint.  On  the  joint 
it  anastomoses  with  the  other  articular  arteries. 

2.  Malleolar  arteries  (internal  and  external)  arise  near  the 
ankle  joint,  and,  as  their  name  expresses,  are  distributed 
over  the  ends  of  the  tibia  and  fibula.  The  internal  is  the  ; 
least  regular  in  size  and  origin  ; the  external  anastomoses  1 
with  the  anterior  peroneal  artery. 

3.  Some  small  articular  branches  are  supplied  from  the 
lower  end  of  the  artery  to  the  ankle  joint. 

The  dorsal  artery  of  the  foot  is  the  continuation  of  the 

i 

anterior  tibial,  and  extends  from  the  front  of  the  ankle  joint  j 
to  the  posterior  part  of  the  first  interosseous  space.  At  this 
interval  it  passes  downwards  between  the  heads  of  the  inter- 
osseous muscle,  to  end  in  the  sole  as  before  described  (p.  7 45). 

The  arteryfis  supported  by  the  inner  row  of  the  tarsus, 
viz.  the  astragalus  and  the  scaphoid  and  cuneiform  bones ; j 
and  it  is  covered  by  the  integuments  and  the  deep  fascia, 
but  near  its  termination  it  is  crossed  by  the  inner  tendon 
of  the  extensor  brevis  muscle.  The  tendon  of  the  exten- 
sor pollicis  is  on  the  inner  side  ; and  the  tendon  of  the 

1.  Tibialis  anticus  muscle.  2.  Extensor  pollicis  and  extensor  longus  j 
digitorum  drawn  aside.  3.  Tart  of  the  anterior  annular  ligament.  | 

4.  Anterior  tibial  artery : the  nerve  outside  it  is  the  anterior  tibial. 
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extensor  brevis  digitorum  is  on  the  outer  side,  except  for 
about  half  an  inch  before  the  artery  dips  into  the  sole  of  the 
foot,  where  it  crosses  as  before  said  to  the  inner  side  of  the 
vessel.  The  veins  have  the  same  position  with  respect  to  Position  of 

r r veins  and 

the  artery  as  m the  leg,  and  the  nerve  is  external  to  it.  nerve. 

Branches. — Offsets  are  given  to  the  bones  and  the  liga-  Branches, 
ments  of  the  foot  : those  from  the  outer  side  of  the  vessel 
have  received  the  names  tarsal  and  metatarsal  from  their 
distribution.  A small  interosseous  branch  is  furnished  to 
the  first  intermetatarsal  space. 

1.  The  tarsal  branch  arises  opposite  the  scaphoid  bone,  Tarsal, 
and  runs  beneath  the  extensor  brevis  digitorum  to  the  outer 

side  of  the  foot,  where  it  divides  into  twigs  that  inosculate 
with  the  metatarsal,  plantar,  and  peroneal  arteries : it  supplies 
offsets  to  the  extensor  muscle  beneath  which  it  lies. 

2.  The  metatarsal  branch  takes  an  arched  course  to  the  Metatarsal, 
outer  part  of  the  foot,  near  the  base  of  the  metatarsal  bones 

and  beneath  the  extensor  muscle,  and  its  terminal  branches 
anastomose  with  the  external  plantar  and  tarsal  arteries. 

From  the  convexity  of  the  arch  of  the  preceding  branch,  which  gives 
which  is  turned  forwards,  three  interosseous  arteries  are  fur-  geou^' 
nished  to  the  three  outer  intermetatarsal  spaces : these  supply 
the  interosseous  muscles,  and  divide  at  the  cleft  of  the  toes 
into  two  dorsal  collateral  branches.  At  the  fore  part  and 
back  of  the  spaces  the  interosseous  arteries  join  the  deep 
vessels  in  the  sole  of  the  foot  by  means  of  the  anterior  and 
posterior  perforating  arteries. 

The  first  interosseous  branch  (arteria  dorsalis  pollicis  pedis)  First  inter- 
arises  from  the  trunk  of  the  artery  as  this  is  about  to  leave  osseous‘ 
the  dorsum  of  the  foot ; it  extends  forwards  in  the  space 
between  the  first  two  toes,  and  is  distributed  like  the  other 
interosseous  offsets  of  the  metatarsal  branch. 

The  anterior  tibial  veins  have  the  same  extent  and  con-  Anterior 
nections  as  the  artery  they  accompany.  They  have  their  tibial  vems* 
usual  position  along  the  artery,  one  on  each  side,  around 
which  they  form  loops  by  cross  branches  ; they  end  in  the 
popliteal  vein.  The  branches  they  receive  correspond  with 
those  of  the  artery ; and  they  communicate  with  the  internal 
saphenous  vein. 

Peculiarities  in  size. — The  anterior  tibial  may  be  small,  or  even  Varieties  in 
wanting,  in  which  case  the  place  of  its  diminished  or  deficient  part  anterior 
will  be  supplied  by  the  posterior  tibial  or  the  peroneal  artery.  tlbial 

Position. — On  the  dorsum  of  the  foot  the  artery  is  often  removed 
farther  outwards  than  the  line  from  the  centre  of  the  ankle  to  the 
posterior  part  of  the  first  interosseous  space. 
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Substitution. — The  place  of  the  dorsal  artery  of  the  foot  may  he 
taken  by  a large  anterior  peroneal  artery. 

Dissection. — To  examine  the  extensor  brevis  digitorum 
on  the  dorsum  of  the  foot,  cut  through  the  tendons  of  the 
extensor  longus  and  peroneus  tertius  below  the  annular  liga- 
ment, and  throw  them  towards  the  toes.  The  attachment 
of  the  muscle  to  the  os  calcis  should  be  defined. 

The  extensor  brevis  digitorum  is  a short  thin  muscle  on 
the  dorsum  of  the  foot.  It  arises  from  the  outer  surface  of 
the  os  calcis  in  front  of  the  groove  for  the  peroneus  brevis 
muscle,  and  from  the  lower  band  of  the  anterior  annular  liga- 
ment ; the  muscle  ends  in  four  tendons,  which  spring  from 
as  many  fleshy  bellies,  and  are  inserted  into  the  four  inner 
toes.  The  tendon  to  the  great  toe  has  a distinct  attachment 
to  the  base  of  the  metatarsal  phalanx  ; but  the  rest  are 
united  to  the  outer  side  of  the  tendons  of  the  long  extensor, 
and  assist  to  form  the  expansion  on  the  metatarsal  phalanx 
(p.  752).  The  muscle  lies  on  the  tarsus,  and  is  partly 
concealed  by  the  tendons  of  the  long  extensor.  Its  inner 
tendon  crosses  the  dorsal  artery  of  the  foot. 

Dissection. — The  branches  of  artery  and  nerve  which  are 
beneath  the  extensor  brevis  will  be  laid  bare  by  dividing 
that  muscle  near  its  front,  and  turning  it  upwards.  By 
cutting  through  thn  lower  band  of  the  annular  ligament  over 
the  tendon  of  the  extensor  pollicis,  and  throwing  outwards 
the  external  half  of  it, — the  different  sheaths  of  the  liga- 
ment, its  attachment  to  the  ds  calcis,  and  the  origin  of  the 
extensor  brevis  digitorum  from  it  may  be  observed. 

The  anterior  tibial  and  musculo-cutaneous  nerves  are  to 
be  followed  upwards  to  their  origin  from  the  external  popli- 
teal ; and  a small  branch  to  the  knee  joint  from  the  same 
source  is  to  be  traced  through  the  tibialis  anticus. 

Nerves  to  the  front  of  the  leg. — Between  the  fibula 
and  the  peroneus  longus  muscle  the  external  popliteal  nerve 
divides  into  the  recurrent  articular,  musculo-cutaneous,  and 
anterior  tibial  branches. 

The  recurrent  articular  branch  is  small,  and  takes  the 
course  of  the  artery  of  the  same  name  through  the  tibialis 
anticus  muscle  to  the  knee  joint. 

The  musculo-cutaneous  nerve  is  continued  between  the 
extensor  longus  digitorum  and  the  peronei  muscles  to  the 
lower  third  of  the  leg,  where  it  pierces  the  fascia,  and  is  dis- 
tributed to  the  dorsum  of  the  foot  and  the  toes  (p.  749). 
Before  the  nerve  becomes  cutaneous  it  furnishes  branches  to 
the  two  larger  peronei  muscles. 


EXTERNAL  MUSCLES  OF  T£E  LEG. 


757 


The  anterior  tibial  nerve  (interosseous)  is  directed  inwards  Anterior 
beneath  the  extensor  longus  digitorum  (fig.  109)  and  reaches  theartery?11 
the  tibial  artery  about  the  middle  of  the  leg.  From  this 
spot  it  takes  the  course  of  the  vessel  along  the  foot  to  the 
first  interosseous  space,  in  which  it  ends  on  the  surface 
(p.  749).  In  the  leg  it  crosses  the  anterior  tibial  artery 
once  or  more,  but  its  position  on  the  foot  is  generally  external 
to  the  dorsal  artery. 

Branches.  — In  the  leg  the  nerve  supplies  the  anterior  Brandies  to 
tibial  muscle  and  the  extensors  of  the  toes.  On  the  dorsum  muscles- 
of  the  foot  it  gives  a considerable  branch  to  the  short  ex- 
tensor ; this  becomes  enlarged,  and  gives  offsets  to  the 
articulations  of  the  foot. 

Muscles  on  the  outer  part  of  the  leg.  — Only  two  External 
muscles  are  found  in  this  situation : they  are  named  peronei  of 

from  their  attachment  to  the  fibula,  and  are  distinguished  by 
terms  (longus  and  brevis)  expressive  of  their  relative  length. 
Intermuscular  processes  of  fascia,  which  are  attached  to  the 
fibula,  isolate  these  muscles  from  others,  viz. , from  the  soleus 
and  flexor  pollicis  behind,  and  from  the  extensor  longus 
digitorum  in  front. 

The  peroneus  longus  is  the  more  superficial  of  the  tw~o  Peroneus 
muscles,  and  passes  into  the  sole  of  the  foot  round  the  outer  lon£us- 
border  to  end  in  the  cuneiform  and  metatarsal  bones.  It  Origin  from 
arises  from  the  head  of  the  fibula  ; from  the  outer  surface  of  ie  ’ 
the  shaft  of  the  bone  for  about  two  thirds  of  its  length,  but 
still  farther  from  the  posterior  border  ; and  from  the  fascia 
and  the  intermuscular  septa.  Interiorly  it  ends  in  a tendon 
which  is  contained,  with  that  of  the  peroneus  brevis,  in  the 
groove  at  the  back  of  the  external  malleolus,  and  in  the 
sheath  of  the  external  annular  ligament.  Afterwards  the 
tendon  is  continued  in  a separate  sheath,  below  the  peroneus 
brevis,  along  the  side  of  the  os  calcis  and  through  the  groove 
in  the  outer  border  of  the  cuboid  bone,  to  the  sole  of  the 
foot.  Its  position  in  the  foot,  and  its  insertion  into  the 
tarsal  and  the  metatarsal  bones,  are  described  before  (p.  7 47).  of  the  foot. 

In  the  leg  the  muscle  is  immediately  beneath  the  fascia,  Position  in 
and  lies  on  the  peroneus  brevis.  Beneath  the  annular  liga-  theleg‘ 
ment  it  is  placed  over  the  middle  piece  of  the  external 
lateral  ligament  of  the  ankle  with  the  peroneus  brevis,  and 
is  surrounded  by  a single  synovial  membrane  common  to 
both.  The  extensor  longus  digitorum  and  the  soleus  muscles 
are  fixed  to  the  fibula  laterally  with  respect  to  it,  one  being 
on  each  side. 

The  peroneus  brevis  reaches  the  outer  side  of  the  foot,  Peroneus 
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brevis  is  and  is  connected  witli  the  metatarsal  bone  of  the  little  toe. 
fibula,  It  is  smaller  than  the  preceding  muscle,  and  inferior  to  it  in 
position.  The  muscle  arises  from  the  outer  surface  of  the 
shaft  of  the  fibula  for  about  the  lower  two  thirds,  extending 
upwards  internal  to  the  other  peroneus  ; and  from  the  inter- 
muscular septa.  Its  tendon  passes  with  that  of  the  peroneus 
longus  beneath  the  external  annular  ligament,  and  is  placed 
next  the  fibula  as  it  turns  below  this  bone.  Escaped  from 
the  ligament,  the  tendon  enters  a distinct  fibrous  sheath, 
the^littkf  °f  w^ich  conducts  it  along  the  tarsus  to  its  insertion  into  the 
toe.  projection  of  the  base  of  the  metatarsal  bone  of  the  little  toe. 

tions60"  In  mnsc^e  Projects  in  front  of  the  peroneus 

longus.  On  the  outer  side  of  the  os  calcis  it  is  contained  in 
a sheath  above  the  tendon  of  the  former  muscle  ; and  each 
sheath  is  lined  by  a prolongation  from  the  common  synovial 
membrane  behind  the  outer  ankle. 


Section  VII. 


LIGAMENTS  OF  THE  KNEE,  ANKLE,  AND  FOOT. 
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Directions. — In  examining  the  remaining  articulations  of 
the  limb,  the  student  may  take  first  the  knee  joint,  unless 
this  has  become  dry  ; in  that  case  the  ankle  joint  and  the 
ligaments  of  the  foot  may  be  dissected  whilst  the  other  is 
being  moistened. 

Dissection. — For  the  preparation  of  the  ligaments  of  each 
articulation,  it  is  sufficient  to  detach  the  muscles  and  tendons 
from  around  it,  and  to  remove  the  fibrous  structure  that 
may  obscure  or  conceal  the  ligamentous  bands. 

In  the  knee  joint  a kind  of  capsule  is  to  be  defined  around 
the  articular  surfaces  of  the  bones  ; and  there  are  four  other 
ligaments,  anterior  and  posterior,  internal  and  external, 
which  are  thickened  bands  at  the  respective  parts  of  the 
articulation.  Some  tendons,  namely,  those  of  the  biceps, 
popliteus,  adductor  magnus,  and  semimembranosus,  are  to  be 
followed  to  their  insertion,  and  a part  of  each  is  to  be  left. 

The  articulation  of  the  knee. — The  knee  is  the  largest 
hinge  joint  in  the  body,  and  is  formed  by  the  contiguous 
ends  of  the  tibia  and  femur  with  the  patella.  The  articular 
surfaces  of  the  bones  are  covered  with  cartilage,  and  are 
maintained  in  apposition  by  the  following  ligaments. 
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A capsule  surrounds  the  ends  of  the  hones,  and  fills  the  Capsule  a 
intervals  between  the  stronger  special  ligaments.  The  fascia  iUg. 
lata  is  closely  united  with  it.  In  front  it  receives  accessory 
fibres  from  the  vasti  and  crureus,  and  from  the  biceps  and 
sartorius  ; and  behind,  from  the  tendon  of  the  semimem- 
branosus. It  is  connected  with  the  interarticular  cartilages, 
and  the  tendon  of  the  popliteus  muscle  perforates  it. 

The  external  lateral  ligament  (fig.  110,  2)  is  round  and  External 
cord-like.  It  is  attached  to  the  outer 
condyle  of  the  femur  below  the  tendon 
of  the  gastrocnemius,  and  descends 
vertically  between  two  pieces  of  the 
tendon  of  the  biceps  to  the  outer  part 
of  the  head  of  the  fibula.  Beneath  the 
ligament  are  the  tendon  of  the  popliteus, 
and  the  external  lower  articular  vessels 
and  nerve. 

A second  fasciculus,  short  external 
lateral  ligament,  is  sometimes  found 
behind  the  other. 

The  tendon  of  the  biceps  is  inserted 
into  the  upper  part  of  the  head  of 
the  fibula  by  two  processes,  and 
from  one  of  these  there  is  a pro- 
longation to  the  head  of  the  tibia. 

The  external  lateral  ligament  passes 
between  the  pieces  into  which  the  tendon  is  split. 

The  tendon  of  the  popliteus  may  be  followed  to  the  femur  Tendon  ot 
by  dividing  the  external  lateral  and  capsular  ligaments.  It  teusPisP  1 
arises  from  the  fore  and  upper  part  of  the  oblong  depression 
on  the  outer  surface  of  the  external  condyle  of  the  femur,  dyle. 

In  its  course  to  the  outside  of  the  joint,  it  crosses  the 
external  semilunar  cartilage  and  the  upper  tibio-peroneal 
articulation.  When  the  joint  is  bent,  the  tendon  lies  in  the 
hollow  on  the  condyle. 

The  tendon  of  the  adductor  magnus  is  inserted  into  a Adductor 
tubercle  on  the  inner  surface  of  the  internal  condyle  above  ma«llus 
the  attachment  of  the  internal  lateral  ligament. 

The  internal  lateral  ligament  (fig.  Ill,  3)  is  scarcely  dis- 
tinguishable  from  the  capsule  at  its  attachment  to  the  condyle  ment ; 
of  the  femur  ; but  it  is  separate  from  the  capsule  opposite 

* External  ligaments  of  the  knee  joint  (Bourgery). — 1.  Anterior 
ligament.  2.  External  lateral  ligament.  3.  Interosseous  ligament. 

4.  Part  of  the  capsule. 
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the  head  of  the  tibia,  and  becoming  thicker  is  fixed  for  about 
an  inch  into  the  inner  surface  of  the  tibia,  below  the  level 
of  the  ligamentum  patellse.  The  ten- 
dons of  the  sartorius,  gracilis,  and  semi- 
tendinosus  muscles  lie  over  the  ligament ; 
and  the  tendon  of  the  semimembranosus, 
and  the  internal  lower  articular  vessels 
are  beneath  it.  To  the  posterior  edge 
some  fibres  of  the  tendon  of  the  semi- 
membranosus are  added. 

The  tendon  of  the  semimembranosus  \ 
muscle  is  to  be  followed  beneath  the 
hinder  part  of  the  internal  lateral  liga-  ! 
ment.  It  is  inserted  beneath  the  liga-  j 
ment  into  an  impression  at  the  back  of 
the  inner  tuberosity  of  the  head  of  the 
tibia,  and  sends  some  fibres  to  that  i 
band  ; it  gives  also  one  membranous 
prolougation  to  join  the  fascia  covering 
the  popliteus  muscle,  and  another  to  the 
posterior  ligament  of  the  knee  joint. 
Between  the  tendon  and  the  bone  is  a synovial  bursa. 

The  posterior  ligament  (ligament  of  Winslow)  is  formed  in 
great  part  by  the  fibres  from  the  tendon  of  the  semimem- 
branosus, which  are  directed  across  the  joint  to  the  outer 
condyle,  but  a deeper  set  of  fibres  is  continuous  with  the  i 
general  capsule.  Numerous  apertures  exist  in  it  for  the  pas-  i 
sage  of  vessels  and  nerves  to  the  interior  of  the  articulation. 

The  anterior  ligament  (ligamentum  patellse)  or  the  tendon 
of  insertion  of  the  extensor  muscles  of  the  leg  (fig.  Ill,  2), 
is  about  two  inches  long,  and  is  narrower  in  the  middle 
than  at  the  ends.  Superiorly  it  is  attached  to  the  lower 
part  of  the  patella  and  the  depression  on  the  inner  surface  ; 
and  inferiorly  it  is  inserted  into  the  tubercle  of  the  head  of 
the  tibia,  and  an  inch  of  the  bone  below  it.  The  expansion 
of  the  vasti  covers  it ; and  a bursa  intervenes  between  it  and 
the  top  of  the  tubercle  of  the  tibia  (p.  692). 

Dissection. — To  see  the  reflections  of  the  synovial  mem- 
brane raise  the  knee  on  blocks,  and  open  the  joint  by  an 
incision  from  the  front  to  the  back  on  each  side  above  the 
patella.  When  the  anterior  part  of  the  capsule  with  the 

* External  ligaments  of  the  knee  joint  (Bourgery). — 1.  Tendon  of 
the  extensor  muscle  ending  below  at  2 in  the  ligament  of  the  patella. 

3.  Internal  lateral  ligament.  4.  Lateral  part  of  the  capsule. 
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patella  is  thrown  down,  a fold  (mucous  ligament)  will  be 
seen  extending  from  the  end  of  the  femur  to  the  front  of  the 
joint  below  the  patella.  On  each  side  of  the  knee-pan  is  a 
similar  fold  (alar  ligament)  over  some  fat. 

The  limb  is  afterwards  to  be  laid  flat  on  the  table  and  part 
of  the  posterior  ligament  is  to  be  removed,  to  lay  bare  the 
crucial  ligaments  at  the  back  of  the  joint  ; but  the  limb  is 
to  be  replaced  in  the  former  position  before  the  parts  are 
learnt. 

The  syriovial  membrane  lines  the  interior  of  the  capsule, 
and  is  continued  to  the  articular  ends  of  the  bones.  Besides 
covering  the  capsule,  it  invests  the  interarticular  cartilages, 
and  sends  a pouch  between  the  tendon  of  the  popliteus  and  the 
external  cartilage  and  the  head  of  the  tibia  : it  is  likewise 
reflected  over  the  strong  crucial  ligaments  at  the  back  of  the 
joint.  On  the  front  of  the  femur  the  sac  of  the  membrane 
extends  two  inches  above  the  articular  surface. 

In  the  centre  of  the  joint  is  a fold  of  the  synovial  sac,  the 
mucous  ligament,  which  contains  a small  vessel  and  some 
fat,  and  extends  from  the  interval  between  the  condyles  to 
the  fat  below  the  patella.  On  each  side  of  the  patella  is 
another  fold — alar  ligament,  which  is  continuous  with  the 
former  below  the  patella. 

Dissection.  — The  ligamentous  structures  within  the  capsule 
(see  below)  will  be  brought  into  view,  whilst  the  limb  is  still 
in  the  same  position,  by  throwing  down  the  patella  and  its 
ligament,  and  clearing  away  the  fat  behind  it.  In  this  step 
the  student  must  be  careful  of  a small  transverse  band  that 
connects  anteriorly  the  interarticular  cartilages.  The  remains 
of  the  capsule  and  the  synovial  membrane  are  finally  to  be 
cleared  away  from  the  crucial  ligaments  and  the  interarticular 
cartilages. 

Ligaments  within  the  capsule. — The  remaining  ligamentous 
structures,  although  within  the  capsule,  are  external  to  the 
sac  of  the  synovial  membrane  which  is  reflected  over  them. 
They  consist  of  the  crucial  ligaments  in  the  middle  line ; and 
of  two  flat  plates  of  fibro-cartilage,  the  interarticular  or 
semilunar,  on  the  head  of  the  tibia. 

The  crucial  ligaments  (fig.  112)  are  two  strong  fibrous 
processes  between  the  ends  of  the  tibia  and  femur,  which 
maintain  in  contact  the  bones.  They  cross  one  another 
somewhat  like  the  legs  of  the  letter  X,  from  which  circum- 
stance they  have  received  their  name.  One  is  anterior  to 
the  other  at  the  attachment  to  the  tibia. 

a.  The  anterior  ligament  (6)  is  oblique  in  its  direction,  and 
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is  smaller  than  the  posterior.  Interiorly  it  is  attached  to 
the  inner  lip  of  the  hollow  in  front  of  the  spine  of  the  tibia, 
close  to  the  inner  articular  surface  ; 
and  superiorly  it  is  inserted  into  the 
back  part  of  the  outer  condyle  of 
the  femur,  on  the  inner  surface,  and 
slightly  into  the  interval  between 
the  condyles. 

h.  The  posterior  ligament  (')  is 
almost  vertical  between  the  bones  at 
the  back  of  the  joint.  By  the  lower 
end  it  is  fixed  to  the  back  of  the  depres- 
sion behind  the  spine  of  the  tibia,  near 
the  margin  of  the  bone  ; and  by  the 
upper  extremity  it  is  inserted  into  the 
fore  part  of  the  hollow  between  the 
condyles  of  the  femur,  and  into  the 
contiguous  surface  of  the  inner  con- 
dyle. 

The  use  of  these  ligaments  in  the  movements  of  the  joint, 
after  the  other  ligaments  have  been  cut  through,  should  be 
studied. 

When  the  joint  is  only  slightly  bent,  the  posterior  liga- 
ment is  stretched  ; and  when  it  is  straightened  again  the 
anterior  band  is  made  tense.  But  in  greater  flexion  and 
extension  both  ligaments  will  be  called  into  play  to  keep  the 
one  articular  surface  on  the  other.  Thus  in  extreme  flexion  ' 
the  anterior  band  will  be  stretched  after  the  posterior, 
because  there  is  an  attempt  to  separate  the  articular  sur-  I 
faces  backwards  at  the  same  time.  So  in  extreme  exten-  i 
sion  the  posterior  comes  into  action  after  the  anterior  liga-  j 
ment,  to  prevent  the  femur  being  carried  forwards. 

In  rotation  inwards  of  the  tibia  the  ligaments  are  crossed 
tightly,  and  the  movement  is  arrested  by  the  stretching  of 
the  anterior  fasciculus  ; but  in  rotation  outwards  of  the 
bone  the  ligaments  untwist,  becoming  almost  parallel,  so  as 
to  allow  it  to  be  turned  back  foremost. 

As  long  as  both  ligaments  are  whole  the  femur  cannot  be 
dislodged  from  the  tibia.  If  the  anterior  be  cut  the  femur 
can  be  displaced  backwards  : and  if  the  posterior  is  divided, 

* Internal  ligaments  of  the  knee  joint.  — 6.  Anterior  crucial. 

7.  Posterior  crucial  ligament.  8.  Internal  semilunar.  9.  External  i 
semilunar  fibro-cartilage.  10.  Transverse  ligament.  11.  Anterior  I 
ligament  to  the  upper  peroneo-tibial  articulation. 
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whilst  the  other  remains  entire,  the  bone  can  be  brought  in 
front  of  the  articular  surface  of  the  tibia. 

Th  q inter  articular  or  semilunar  cartilages  (fig.  112)  are  two  Semilunar 
fibro-cartilaginous  plates,  which  partly  cover  the  articular 
surface  of  the  tibia. 

They  are  thickest  at  the  outer  margin,  where  they  are  united 
by  fibres  to  the  capsule ; and  are  hollowed  on  the  upper  surface 
so  as  to  assist  in  giving  depth  to  the  fossse  for  the  reception  of 
the  condyles  of  the  femur.  Inserted  into  the  tibia  at  their 
extremities,  they  are  coarsely  fibrous  at  their  attachments 
to  the  bone,  like  the  crucial  ligaments  ; and  they  become 
cartilaginous  only  where  they  lie  between  the  articular  sur- 
faces. The  synovial  membrane  is  reflected  over  them. 

They  are  provided  with  two  accessory  bands  : — one  is 
between  them  at  the  fore  part  ; the  other  ascends  from  the 
outer  disc  to  the  inner  condyle  of  the  femur. 

The  internal  cartilage  (8)  is  ovoid  in  form,  and  is  a seg-  internal  is 
ment  of  a larger  circle  than  the  external.  In  front  it  is  ®®“1_circu~ 
attached  by  a pointed  part  to  an  impression  close  in  front 
of  the  inner  articular  surface  of  the  tibia,  and  in  a line  with 
the  anterior  margin  of  the  head  of  the  bone.  At  the  back, 
where  it  is  much  wider,  it  is  fixed  to  the  inner  lip  of  the 
hollow  behind  the  spine  of  the  tibia,  between  the  attachment 
of  the  other  cartilage  and  the  posterior  crucial  ligament. 

The  external  cartilage  (9)  is  nearly  circular  in  form,  and  External, 
is  connected  to  the  bone  within  the  points  of  attachment  of  cufar^n^" 
its  fellow.  Its  anterior  part  is  fixed  to  the  bottom  of  the  form> 
depression  in  front  of  the  spine  of  the  tibia,  and  close  to 
that  process  of  bone  ; and  its  posterior  extremity  is  inserted 
between  the  two  osseous  points  of  the  spine.  From  the  has .a band 
posterior  part  of  this  disc  a ligamentous  fasciculus  ascends  to  °f  llgament- 
the  inner  condyle  of  the  femur,  to  be  inserted  before  or 
behind  the  posterior  crucial  ligament.  This  fibro-cartilage 
is  less  closely  united  to  the  capsule  than  the  internal,  for  the 
tendon  of  the  popliteus  muscle  separates  it  behind  from  that 
membrane. 

The  transverse  ligament  is  a narrow  band  of  fibres  between  Transverse 
the  semilunar  cartilages  at  the  front  of  the  joint.  Sometimes  llgamenfc- 
it  is  scarcely  perceptible. 

Articular  surface  of  the  hones. — The  lower  end  of  the  Articular 
femur  presents  on  each  side  a large  convex  condyle,  with  a femur, the 
slightly  hollowed  part  between.  The  articular  surface  on 
the  external  condyle  extends  highest  and  is  the  widest. 

Each  condyloid  half  of  the  bone  has  the  following  differences 
in  its  surface.  Altogether  in  front  is  a trochlea  or  pulley- 
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like  surface  formed  by  both  : at  the  posterior  part  each  is 
rounded  and  convex,  but  the  inner  one  most  so ; whilst  the 
intervening  part  of  each  is  flattened. 

On  the  head  of  the  tibia  are  two  articular  surfaces,  but 
the  inner  one  is  deepest,  and  has  the  greatest  extent. 

The  surface  of  the  patella  is  divided  into  two  parts,  but 
unequally,  by  a vertical  ridge,  so  that  the  outer,  which  cor- 
responds with  the  wider  face  on  the  external  condyle  of  the 
femur,  is  the  largest. 

Peroneo-tibial  articulations. — The  tibia  and  fibula 
are  united  by  ligamentous  bands  at  the  extremities,  where 
they  touch  ; and  by  an  interosseous  ligament  between  the 
shafts  of  the  bones. 

Dissection. — The  muscles  are  to  be  taken  away  from  the 
front  and  the  back  of  the  interosseous  ligament  ; and  the 
loose  tissue  is  to  be  removed  from  a small  band  in  front  of, 
and  behind  both  the  upper  and  lower  articulations  between 
the  tibia  and  fibula. 

The  upper  articulation,  like  the  lower,  is  almost  im- 
movable, and  therefore  the  structures  between  the  ends  of 
the  bones  are  slight  and  simple.  Only  two  small  bands, 
anterior  and  posterior,  are  present. 

The  anterior  ligament  extends  over  the  joint  from  the 
outer  tuberosity  of  the  tibia  to  the  head  of  the  fibula.  The 
posterior  ligament,  thinner  than  the  anterior,  is  attached  to 
corresponding  parts  of  the  bones  behind  the  joint,  and  is  \ 
covered  by  the  tendon  of  the  popliteus  muscle. 

The  articular  surfaces  are  covered  with  cartilage  ; and  a 
synovial  membrane  lines  the  articulation,  projecting  upwards 
so  as  to  touch  that  of  the  knee  joint. 

The  lower  articulation  possesses  an  anterior  and  a pos- 
terior band,  together  with  an  inferior  ligament  between  the  | 
ends  of  the  bones. 

The  anterior  ligawxnt  reaches  obliquely  from  the  lower 
end  of  the  tibia  to  that  of  the  fibula  ; and  the  posterior  has 
attachments  behind  the  joint  similar  to  those  of  the  band  in 
front. 

The  inferior  ligament  closes  the  space  between  the  con- 
tiguous ends  of  the  tibia  and  fibula,  and  consists  of  trans- 
verse yellowish  fibres.  It  is  distinct  from  the  posterior 
ligament,  and  is  fixed  on  one  side  to  the  end  of  the  fibula  i 
above  the  pit  ; and  on  the  other  it  is  inserted  into  the  con- 
tiguous surface  of  the  tibia,  as  well  as  into  part  of  the  pos- 
terior edge  of  the  articular  surface,  so  as  to  assist  in  deepen-  j 
ing  the  hollow  into  which  the  astragalus  is  received. 
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The  interosseous  ligam,ent  is  an  aponeurotic  partition  be-  interosseous 
tween  the  muscles  on  the  front  and  back  of  the  leg.  Its  tween  the 
fibres  are  directed  downwards  for  the  most  part  from  the  bones< 
outer  border  of  the  tibia  to  the  ridge  on  the  anterior  or 
inner  surface  of  the  fibula  : but  some  few  cross  in  the  oppo- 
site direction.  Both  superiorly  and  inferiorly  is  an  aperture 
which  transmits  vessels,  viz.  the  anterior  tibial  at  the  one 
spot,  and  the  anterior  peroneal  at  the  other. 

Some  strong  irregular  bundles  of  fibres,  which  constitute  inferior 
the  inferior  interosseous  ligament , extend  between  the  bones  llgament- 
below  the  aperture  for  the  anterior  peroneal  artery  : these 
take  different  directions,  like  the  fibres  of  the  rest  of  the 
interosseous  membrane.  It  may  be  seen  after  the  examina- 
tion of  the  ankle  joint  by  separating  or  sawing  longitudinally 
the  lower  ends  of  the  bones. 

Articulation  or  the  ankle. — Like  the  knee  the  ankle  Bones  in 
is  a ginglymoid  or  hinge  joint.  In  this  joint  the  upper  jo^tUkle 
surface  of  the  astragalus  is  received  into  an  arch  formed  by 
the  lower  ends  of  the  tibia  and  fibula,  and  the  four  ligaments 
belonging  to  this  kind  of  articulation  connect  together  the 
bones. 

Dissection. — To  make  the  dissection  required  for  the  liga-  Dissection 
ments  of  the  ankle  joint,  the  fibrous  tissue  and  vessels  must  °nkle  joint 
be  removed  from  the  front  and  back  of  the  articulation. 

For  the  purpose  of  defining  the  lateral  ligaments,  the  limb 
must  be  placed  first  on  one  side  and  then  on  the  other.  The 
internal  ligament  is  wide  and  strong,  and  is  beneath  the 
tendon  of  the  tibialis  posticus.  The  external  is  divided  into 
three  separate  pieces ; and  to  find  these  the  peronei  muscles, 
and  the  remains  of  the  annular  ligament  below  the  outer 
malleolus,  should  be  taken  away. 

The  anterior  or  tibio-tarsal  ligament  is  a thin  fibrous  Anterior 
membrane,  which  is  attached  to  the  tibia  close  to  the  arti-  twn^and  1S 
cular  surface,  and  to  the  upper  part  of  the  astragalus  near  imperfect, 
the  articulation  with  the  scaphoid  bone.  The  ligament  is 
not  usually  a continuous  membrane,  for  in  if  are  some 
rounded  intervals  and  apertures  for  vessels.  On  the  sides  it 
joins  the  lateral  ligaments. 

The  posterior  ligament  is  thinner  internally  than  externally ; Posterior 
and  it  is  inserted  into  the  tibia  and  the  astragalus,  close  to  llgament' 
the  articular  surfaces  of  the  bones.  Towards  the  outer  part 
is  a bundle  of  transverse  fibres  which  is  attached  to  the 
hollow  on  the  inner  surface  of  the  external  malleolus. 

The  internal  lateral  or  deltoid  ligament  (fig.  113)  is  internal  or 
attached  by  its  upper  or  pointed  part  to  the  inner  malleolus,  delt0ld; 
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and  by  its  base  to  the  astragalus,  the  os  calcis,  and  the 
scaphoid  bone.  From  its  upper  attachment  the  fibres 

Fig.  113.* 


radiate  to  their  insertion  below  in  this  manner  ; — The  pos- 
terior (')  are  directed  to  the  hinder  part  of  the  inner  surface 
of  the  astragalus  ; the  middle  (2)  pass  vertically  to  the  side 
of  the  sustentaculum  tali  of  the  os  calcis ; and  the  anterior  (3), 
which  are  thin  and  oblique,  join  the  inferior  calcaneo- 
scaphoid  ligament  and  the  inner  side  of  the  scaphoid  bone. 
The  tendons  of  the  tibialis  posticus  and  flexor  longus  digi- 
torum  are  in  contact  with  this  ligament. 

The  external  lateral  ligament  (fig.  114)  consists  of  three 
separate  pieces,  anterior,  middle,  and  posterior : two  of  these 
(anterior  and  posterior)  are  attached  to  the  astragalus,  and 
the  other  to  the  os  calcis.  The  anterior  piece  (})  is  a short 
flat  band,  which  is  directed  from  the  fore  part  of  the  mal- 
leolus to  the  part  of  the  astragalus  in  front  of  the  lateral 
articular  surface.  The  middle  portion  (3)  is  flattened,  and 
descends  from  the  tip  of  the  malleolus  to  the  outer  surface 
of  the  os  calcis,  about  the  middle.  The  posterior  part  (2)  is 
the  strongest,  and  is  almost  horizontal  in  direction  ; it  is 

* Internal  lateral  ligament  of  the  ankle  (altered  from  Bourgery). 
— 1.  Posterior  piece.  2.  Middle  piece.  3.  Anterior  piece  of  the  inner 
ligament.  4.  Inferior  calcaneo-sicaphoid  ligament. 
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connected  externally  to  the  pit  on  the  inner  surface  of  the 
malleolus,  and  is  inserted  into  the  posterior  part  of  the 

Fig.  114.* 


astragalus  behind  the  articular  surface,  extending  to  the 
groove  for  the  flexor  proprius  pollicis  tendon. 

The  posterior  and  middle  fasciculi  are  in  contact  with  the  Connec- 
peronei  muscles.  The  middle  part  is  but  slightly  in  contact tl0ns" 
above  with  the  synovial  membrane  of  the  ankle  joint  ; and 
both  it  and  the  posterior  piece  touch  the  synovial  membrane 
between  the  astragalus  and  the  os  calcis. 

Dissection. — Dividing  the  ligaments  of  the  ankle  joint,  Open  the 
separate  the  astragalus  from  the  bones  of  the  leg,  to  see  the  anklej°mt- 
osseous  surfaces  entering  into  the  joint. 

Articular  surfaces. — On  the  tibia  there  are  two  articular  Surfaces  of 
faces,  one  of  which  corresponds  with  the  end  of  its  shaft,  the  joint, 
and  the  other  with  the  malleolus  ; but  on  the  fibula  only 
the  surface  of  the  malleolus  which  is  turned  to  the  astragalus, 
is  tipped  with  cartilage.  The  astragalus  has  a central  articular 
surface,  which  touches  the  end  of  the  tibia  : and  on  the 
sides  are  articular  impressions  for  contact  with  the  malleoli, 
but  the  outer  one  is  the  largest. 

* External  lateral  ligament  of  the  ankle  (altered  from  Bourgery). 

— 1.  Anterior  part.  2.  Posterior  part.  3.  Middle  part  of  the  outer 
ligament.  4.  Interosseous  of  astragalus  and  os  calcis.  5.  External 
calcaneo-scaphoid  ligament. 
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The  synovial  membrane  of  the  joint  lines  the  capsule,  and 
sends  a process  upwards  for  a very  short  distance  between 
the  tibia  and  fibula. 

Articulations  of  the  astragalus  and  os  calcis. — 
These  two  chief  bones  of  the  tarsus  are  united  to  one  another, 
as  well  as  to  the  bones  in  front  of  them,  by  separate  articu- 
lations. 

Dissection. — All  the  joints  of  the  foot  will  be  demonstrated 
by  removing  from  both  the  dorsum  and  the  sole  the  parts 
that  have  been  already  examined,  and  then  cleaning  the 
ligaments.  Between  the  different  tarsal  bones  bands  of 
ligament  extend,  which  will  be  defined  by  removing  the 
areolar  tissue  from  the  intervals  between  them  (fig.  116). 

The  astragalus  with  the  os  calcts. — These  bones  are 
kept  together  by  a strong  interosseous  ligament  ; and  there 
is  also  a thin  band  on  both  the  outer  side  and  behind. 

The  posterior  ligament  consists  of  a few  fibres  between  the 
bones,  where  they  are  grooved  by  the  tendon  of  the  flexor 
pollicis  ; and  the  external  ligament  is  connected  to  the  sides 
of  the  astragalus  and  os  calcis,  near  the  middle  piece  of  the 
external  lateral  ligament  of  the  ankle  joint. 

The  interosseous  ligament  consists  of  strong  vertical  and 
oblique  fibres,  which  are  attached  above  and  below  to  the 
depressions  on  the  contiguous  surfaces  of  the  two  bones. 
This  band  extends  across  the  bones,  and  its  depth  is  greatest 
at  the  outer  side. 

When  the  astragalus  is  removed  subsequently,  articular  ? 
surfaces  with  synovial  sacs  will  be  seen  between  the  bones,  j 
There  are  articular  surfaces  where  the  bones  touch,  viz.  one  j 
behind  the  interosseous  ligament,  and  one  or  two  in  front 
of  it.  Two  synovial  membranes  exist  between  the  bones,  j 
one  for  each  articulation  ; and  the  one  in  front  of  the  inter-  ; 
osseous  ligament  is  continued  between  the  head  of  the  astra-  j 
galus  and  the  scaphoid  bone. 

The  astragalus  with  the  scaphoid  bone. — The  large 
head  of  the  astragalus  is  received  into  the  hollow  of  the 
scaphoid  bone,  and  is  united  to  it  only  by  a dorsal  ligament ; 
for  the  place  of  plantar  and  lateral  ligaments  is  supplied  by 
strong  bands  between  the  os  calcis  and  the  scaphoid  bone, 
which  will  be  noticed  below. 

The  dorsal  or  astragalo-scaphoid  ligament  (fig.  116)  is 
attached  to  the  astragalus  close  to  the  articulation,  and  to 
the  dorsal  surface  of  the  scaphoid  bone  : its  attachments  j 
will  be  better  seen  when  it  is  cut  through.  The  synovial 
membrane  of  the  joint  is  the  same  as  that  for  the  articu-  j 
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lation  between  the  astragalus  and  the  anterior  part  of  the 
os  calcis. 

The  os  calcis  with  the  scaphoid’ bone. — These  bones  Os  calcis 
are  not  in  contact,  but  ligamentous  bands  extend  between  p^^ky 
them  both  below  and  on  the  outer  side  of  the  head  of  the 
astragalus,  which  serve  as  inferior  and  lateral  ligaments 
to  the  astragalo-scaphoid  articulation,  and  make  more  com- 
plete the  socket  for  the  reception  of  the  fore  part  of  the 
astragalus. 

The  inferior  ligament  (calcaneo-scaphoid)  will  be  defined  inferior  and 
in  the  sole  of  the  foot  by  removing  some  fibro- cartilaginous 
substance  from  it  (fig.  113,  4)  ; and  its  upper  surface,  toge- 
ther with  the  outer  ligament,  will  be  brought  into  view  by 
sawing  off  the  part  of  the  astragalus  in  front  of  the  inter- 
osseous ligament.  It  is  attached  by  one  extremity  to  the  fore 
part  of  the  sustentaculum  tali  of  the  os  calcis,  and  by  the 
other  to  a groove  on  the  under  surface  of  the  scaphoid  bone. 

In  the  upright  posture  of  the  body  the  tendon  of  the  tibialis 
posticus  is  beneath  the  ligament  in  the  sole  of  the  foot,  and 
on  it  the  head  of  the  astragalus  rests. 

The  external  calcaneo-scaphoid  (fig.  114, 5)  is  placed  outside  external 
the  head  of  the  astragalus,  and  serves  as  a lateral  ligament  ll^aments- 
to  the  astragalo-scaphoid  articulation  ; it  is  about  three 
quarters  of  an  inch  deep,  except  at  the  centre,  where  it  is 
narrowed.  Behind,  it  is  fixed  to  the  fore  part  of  the  os 
calcis,  between  the  articular  surfaces  for  the  cuboid  bone  and 
astragalus  ; and  in  front  it  is  attached  to  the  outer  side  of 
the  os  scaphoides. 

The  os  calcis  with  the  cubotd  bone. — The  ligaments  Os  calcis 
in  this  articulation  are  plantar  and  dorsal,  the  former  being  c^0ld 
much  the  strongest  ; and  there  is  also  an  internal  or  inter- 
osseous band. 

The  dorsal  ligament  (superior  calcaneo-cuboid)  is  a thin  dorsal, 
fasciculus  of  fibres  (fig.  116),  which  is  attached  to  the  upper 
surfaces  of  the  contiguous  ends  of  the  os  calcis  and  the 
cuboid  bone ; it  may  be  divided  into  two  parts. 

At  the  inner  side  of  the  os  cuboides  is  a rather  strong  internal, 
internal  or  interosseous  band  from  the  os  calcis  : this  is 
attached  behind  to  the  upper  part  of  the  os  calcis,  external 
to  the  outer  band  to  the  scaphoid  bone  ; and  in  front  it 
joins  the  contiguous  inner  part  of  the  os  cuboides. 

The  inferior  calcaneo-cuboid  ligament  in  the  sole  of  the  and  inferior 
foot  (fig.  115)  is  the  strongest,  and  is  divided  into  a super-  llgameuts- 
ficial  and  deep  part  : — The  superficial  portion,  named  liga- 
mentum  longum  plantce  (*),  is  attached  to  the  under  surface 
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of  the  os  calcis  from  near  the  tuberosities  to  the  tubercle  in 
front,  and  its  fibres  pass  forwards  to  be  connected  with  the 
ridge  on  the  under  part  of  the  cu- 
Fig.  115.*  boid  bone  ; but  some  of  the  inner 

fibres  are  prolonged  over  the  tendon 
of  the  peroneus  longus  muscle, 
assisting  to  form  its  sheath,  and  are 
attached  to  the  bases  of  the  third 
and  fourth  metatarsal  bones.  The 
deep  piece  of  the  ligament  (2)  will 
be  seen,  on  division  of  the  super- 
ficial, to  extend  from  the  tubercle 
and  the  pit  in  front  of  it  on  the 
fore  part  of  the  under  surface  of 
the  os  calcis,  to  the  portion  of  the 
cuboid  bone  internal  to  the  ridge. 

A simple  synovial  membrane  be- 
longs to  the  articulation. 

Dissection.  — The  interosseous 
ligament  uniting  the  astragalus  and 
the  os  calcis  is  now  to  be  cut 
through,  to  demonstrate  the  articu- 
lar surfaces,  the  synovial  sacs,  and 
the  attachment  of  the  ligament. 

Articulations  of  the  scaphoid  bone. — The  scaphoid 
bone  articulates  in  front  with  the  three  cuneiform  bones, 
and  laterally  with  the  os  cuboides,  by  dorsal  and  plantar  \ 
bands. 

In  the  articulation  with  the  cuneiform  bones  there  are 
three  small  dorsal  ligaments , one  to  each  bone,  but  the  inner- 
most is  the  strongest.  The  place  of  plantar  bands  is  sup- 
plied by  processes  of  the  tendon  of  the  tibialis  posticus. 

A synovial  membrane  lines  the  articulation,  and  sends  for- 
wards  prolongations  between  the  cuneiform  bones. 

In  the  articulation  with  the  os  cuboides  there  is  a dorsal 
oblique  band  of  fibres  between  the  contiguous  surfaces  of 
the  bones  ; a plantar  transverse  band,  which  is  concealed  by 
the  tendon  of  the  tibialis  posticus  ; and  a strong  interosseous 
ligament. 

When  the  bones  touch,  the  surfaces  are  tipped  with  carti- 
lage, and  are  furnished  with  a prolongation  from  the  common 
synovial  membrane  of  the  tarsus. 

* Plantar  ligaments  of  the  foot  (Bourgery  and  Jacob). — 1.  Long 
plantar  ligament.  2.  Deep  portion  of  the  inferior  calcaneo-cuboid 
ligament.  3.  Tendon  of  the  peroneus  longus  muscle. 
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Articulations  of  the  cuneiform  bones  (fig.  116). — Union  of  the 
These  bones  are  united  to  one  another  by  cross  bands,  and  bones 
the  external  one  articulates  with  the  os  cuboides  after  a 
similar  manner. 

The  three  cuneiform  bones  are  connected  together  by  short  one  with 
transverse  dorsal  bands  between  the  upper  surfaces.  Similar  c 
plantar  ligaments  are  wanting, 
except  between  the  two  innermost. 

There  are  also  interosseous  ligaments 
between  the  contiguous  surfaces  of 
the  bones. 

Where  the  external  cuneiform 
touches  the  cuboid  bone  the  sur- 
faces are  covered  with  cartilage, 
and  are  furnished  with  either  a 
prolongation  of  the  common  tarsal 
synovial  membrane,  or  a distinct 
synovial  sac.  A dorsal  ligament 
passes  transversely  between  the 
two,  and  a plantar  ligament  takes 
a similar  direction.  Between  the 
bones  there  is  also  an  interosseous 
ligament . 

The  synovial  membrane  of  the 
articulations  of  the  cuneiform  bones 
is  common  to  many  of  the  bones  of 
the  tarsus.  Placed  between  the 
scaphoid  and  the  three  cuneiform  bones,  it  sends  one  pro- 
longation forwards  between  the  inner  two  cuneiforms  to  the 
joints  of  the  second  and  third  metatarsal  bones  ; another  out- 
wards to  the  articulation  of  the  scaphoid  with  the  cuboid 
bone ; and  sometimes  a third  to  the  joint  between  the  external 
cuneiform  and  the  os  cuboides. 

Articulation  of  the  metatarsal  bones. — The  bases  union  of  the 
of  the  metatarsal  bones,  except  the  first,  are  connected  toge-  metatarsus 
ther  by  dorsal,  plantar,  and  interosseous  ligaments  ; and 
where  their  contiguous  parts  touch,  they  are  covered  with 
cartilage,  and  have  offsets  of  a synovial  sac. 

The  dorsal  ligaments  (fig,  116)  are  small  transverse  bands  dorsal, 
from  the  base  of  one  metatarsal  bone  to  the  next,  for  the 
four  outer  toes.  The  plantar  ligaments  are  similar  to  the  plantar, 
dorsal  (fig.  115).  The  interosseous  ligaments  are  short, 

* The  several  ligamentous  bands  uniting  the  bones  of  the  foot  on  the 
dorsal  aspect  are  here  delineated  (Bourgery  and  Jacob). 
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transverse  fibres  between  the  contiguous  rough  lateral  sur- 
faces, and  they  maybe  afterwards  seen  by  forcibly  separating 
the  bones. 

Lateral  union. — The  four  outer  bones  touch  one  another 
laterally,  and  the  second  lies  against  the  internal  cuneiform. 
The  surfaces  in  contact  are  covered  with  cartilage  ; and  the 
joints  are  provided  with  synovial  membrane,  which  is  derived 
from  the  sacs  serving  for  the  articulation  of  those  metatarsal 
with  the  tarsal  bones. 

The  metatarsal  bone  of  the  great  toe,  like  that  of  the  thumb, 
is  not  united  to  the  others  by  any  intervening  bands  : it  has 
its  own  joint  with  the  internal  cuneiform  bone. 

The  digital  ends  of  all  the  metatarsal  bones  are  further 
united  by  the  transverse  metadarsal  ligament ; this  has  been 
described  in  page  745. 

Articulations  of  the  tarsal  and  metatarsal  bones. 
— The  last  ro  w of  the  tarsus  articulates  with  the  metatarsus, 
the  three  cuneiform  touching  the  three  inner  metatarsal,  and 
the  os  cuboides  carrying  the  outer  two  metatarsal  bones. 
The  bones  are  tipped  with  cartilage  where  they  are  in  con- 
tact, and  have  longitudinal  and  oblique  dorsal,  plantar,  and 
lateral  ligaments. 

The  dorsal  ligaments  (fig.  116)  are  thin  bands  of  fibres, 
which  are  either  longitudinal  or  oblique  as  they  extend  from 
the  tarsal  to  the  metatarsal  bones.  Each  metatarsal  bone 
receives  one  ligament,  except  that  of  the  second  toe,  to  which 
there  are  three  : — the  first  has  its  band  from  the  inner  cunei- 
form bone ; the  three  fasciculi  to  the  second  come  from  all 
the  cuneiform  bones,  one  from  each  ; the  third  bone  has  a 
ligament  from  the  external  cuneiform ; and  the  fourth  and 
fifth  have  a fasciculus  to  each  from  the  os  cuboides. 

Plantar  ligaments. — There  is  one  longitudinal  band  from 
each  cuneiform  to  its  corresponding  metatarsal  bone  ; but 
between  the  cuboid  and  its  metatarsal  bones  there  are  only 
some  scattered  fibres. 

Oblique  plantar  ligaments. — A fasciculus  of  fibres  extends 
from  the  front  of  the  internal  cuneiform  to  the  second  and 
third  metatarsal  bones ; and  from  the  external  cuneiform  there 
is  a band  to  the  metatarsal  bone  of  the  little  toe. 

The  lateral  ligaments  are  longitudinal  ; they  lie  deeply 
between  the  bones,  and  are  connected  with  the  second  and 
third  metatarsal : they  will  be  better  seen  by  partly  cutting 
the  transverse  bands  joining  the  bases  of  the  bones.  To  the 
bone  of  the  second  toe  there  are  two,  one  on  each  side  ; — the 
inner  is  strong  and  attached  to  the  internal  cuneiform,  and 
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tlie  outer  is  fixed  into  the  middle  or  the  outer  cuneiform 
hone.  The  metatarsal  bone  of  the  third  toe  is  also  provided 
with  two  lateral  bands : of  these  the  outer  is  inserted  into 
the  external  cuneiform,  and  the  inner  into  the  middle  cunei- 
form bone.* 

Line  of  the  articulation. — The  line  of  the  articulation 
between  the  tarsus  and  metatarsus  is  zigzag,  in  consequence 
of  the  unequal  lengths  of  the  cuneiform  bones.  To  open  the 
articulation  the  knife  should  be  carried  obliquely  forwards 
from  the  tuberosity  of  the  fifth  to  the  base  of  the  second  me- 
tatarsal bone  ; then  about  two  lines  further  back  for  the  union 
of  the  second  metatarsal  with  the  middle  cuneiform  ; and 
lastly,  half  an  inch  in  front  of  the  last  articulation  for  the 
joint  of  the  internal  cuneiform  with  the  first  metatarsal  bone. 

The  synovial  membranes  in  the  tarso-metatarsal  articulation 
are  two  or  three  in  number.  There  is  one  between  the  in- 
ternal cuneiform  and  its  metatarsal  bone.  A second  is 
between  the  cuboid  and  the  two  outer  metatarsals,  and  serves 
for  the  adjacent  lateral  articular  surfaces  of  the  bones  : this 
is  not  always  separate  from  the  following.  The  third  is 
placed  in  the  joint  between  the  middle  and  external  cunei- 
form with  their  metatarsal  bones  (second  and  third),  and  is 
an  offset  of  the  common  synovial  membrane  belonging  to  the 
articulation  of  the  scaphoid  with  the  cuneiform  bones  (p. 
770)  : prolongations  from  it  are  furnished  to  the  lateral  arti- 
cular parts  of  the  second,  third,  and  fourth  (inner  side) 
metatarsals. 

Dissection.  — All  the  superficial  ligaments  having  been  taken 
away,  the  interosseous  ligaments  may  be  seen  by  separating 
forcibly  the  cuneiform  bones  from  one  another  and  from  the 
os  cuboides  ; the  latter  bone  from  the  os  scaphoides  ; and 
the  bases  of  the  metatarsals  from  one  another.  The  dissector 
will  find  that  in  using  force,  the  bones  will  tear  sometimes 
sooner  than  the  ligaments. 

Articulation'  of  the  metatarsus  and  phalanges. — 
These  are  ball-and-socket  joints,  in  which  the  head  of  the 
metatarsal  bone  is  received  into  the  cup-shaped  cavity  of  the 
phalanx. 

Each  articulation  has  two  lateral  and  an  inferior  ligament , 
as  in  the  hand,  and  the  joint  is  further  strengthened  above 
by  an  expansion  derived  from  the  tendon  of  the  short  ex- 

* Three  of  these  ligamentous  hands  are  most  commonly  present,  viz., 
two  to  the  second  toe,  and  one  to  the  outer  side  of  the  third  toe  : the 
ligaments  inserted  into  the  contiguous  surfaces  of  the  middle  and  ex- 
ternal cuneiform  hones  may  he  wanting. 


Line  of  the 
articulation 
across  the 
foot. 


Three  syno- 
vial mem- 
branes. 


Separate  the 
bones  to  see 
interosseous 
ligaments. 


Union  of 
metatarsus 
and  pha- 
langes, by 


two  lateral 
ligaments, 
and  inferior. 
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Synovial  tensor  of  the  toes.  A distinct  synovial  membrane  exists  in 
sac'  each  joint. 

In  the  articulation  of  the  great  toe  there  are  two  sesamoid 
bones,  which  are  connected  with  the  inferior  and  lateral  liga- 
ments. 

Seethe  All  these  structures  are  better  seen  in  the  hand,  where 

they  are  more  distinct;  and  their  anatomy  is  more  fully 
described  with  the  dissection  of  that  part.  (See  p.  347.) 

Union  of  the  ARTICULATIONS  OF  THE  PHALANGES. There  are  tWO 

Lmeasbe-  phalangeal  joints  to  each  toe,  except  the  first, 
forede-  Ligaments  similar  to  those  in  the  metatarso-phalangeal 

the1  hand?  joints,  viz.,  two  lateral  and  an  inferior , are  to  be  recognised 
in  these  articulations.  The  joint  between  the  last  two  pha- 
langes is  least- distinct ; and  oftentimes  the  small  bones  are 
immoveably  united  by  osseous  substance. 

Synovial  sac.  A simple  synovial  membrane  exists  in  each  phalangeal  arti- 

culation. 

These  ligaments  receive  a more  particular  notice  with  the 
dissection  of  the  hand  (p.  348). 


The  Femoral  Artery  gives  off 
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TABLE  OF  THE  ARTERIES  OF  THE  LOWER  LIMB. 


( External 
pudic  . . 

superficial 
epigastric 
superficial 
circumflex 
iliac. 


Profunda 


Muscular 

Anastomotic 


' Superior 
1 inferior. 


( External  circumflex 


internal  circumflex 


first  perforating 
second  perforating 
third  perforating 
^ terminal  branch. 


Ascending 

descending 

transverse. 

f Muscular 
J articular 
• "i  ascending 
V.  transverse 


nutritious. 


final  branches. 


f Superficial 

lr  ' ' 


deep  branch. 

( Muscular 
upper  internal 
upper  external  articular 
lower  internal 
lower  external  articular 
azygos  articular 
sural. 


^ Popliteal 


Anterior  tibial 


( Recurrent 
cutaneous 
muscular 
internal  malleolar 
external  malleolar 
articular 
tarsal 

metatarsal  . 
first  interosseous 
communicating 
to  deep  arch 


three  interos- 
seous. 


' digital . 


/ Peroneal  . 


Posterior  tibial  . 


nutritious  to 
tibia 

communicating 
•[  to  peroneal  . 
| articular 

I internal  plantar 


( To  great  toe  and 
\ half  the  next. 

( Muscular 
| nutritious  to 
. -<(  fibula 
| anterior  pero- 
^ neal. 


' Muscular 


, , f Muscular 

^ external  plantar  { posterior  perfor- 

I I ating 

^ plantar  arch.  digital,  for  three 

toes  and  a half 
I anterior  perfor- 
in ating. 

N.B.  The  branches  of  the  internal  iliac  artery  that  end  in  the  limb,  will  be  found  in  the  table  of 
the  arteries  of  the  abdomen. 


The  Femoral  Vein,  continued  from  the  popliteal,  receives 
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/ Popliteal. 


Anastomotic 

Muscular 

Profunda  . 


Internal  sa- 
phenous . 
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( Posterior  tibial . 


( External  plantar 


internal  plantar 
. articular 

communicatin  g 
to  saphenous 
nutritious 


Muscular 

f 

plantar  arch 


peroneal 


r Anterior  pero- 
J neal 
i muscular 
\ nutritious. 


Anterior  tibial  . . . 


External  saphenous  , 


sural 
articular 
^ muscular 
f Superficial 
1 deep  branch. 


f Communicating 
to  deep  arch  . 

interosseous 
metatarsal  . . 

• i tarsal 
malleolar 
communicating 
to  saphenous 
muscular 
^ recurrent. 


f Digital  from 
< great  toe  anc 
(_  half  the  next 

f Three  interos- 
( seous. 


( Branch  from 
i dorsal  arch  of 
I foot 
J plantar 

• ' veins  from  outer 
side  of  os  calcis 
cutaneous  in  the 

V leS- 


( Terminal  branch 
first  perforating 
second  perforating.  . 
third  perforating. 

External  circumflex  . 


Nutritious. 

Ascending 

transverse 

descending. 


V Internal  circumflex  | “ drater' 
( Branch  from  dorsal  arch 
of  the  foot 
plantar 

veins  about  os  calcis 
communicating  with  pos- 
terior and  anterior 
tibial 

^ communicating  with 
deep  veins  of  thigh 
cutaneous  from  outer  and 
inner  parts  of  thigh 
external  pudic 
superficial  epigastric 
superficial  circumflex 
^ iliac. 


Posterior  per- 
forating 
digital  from 
three  toes  and 
a half. 

anterior  per- 
forating. 


Nerves  of  the  Sacral  Plexus  in  the  Limb.  Nerves  of  the  Lumbar  Plexus  in  the  Limb. 


( 1.  External 
cutaneous 


2.  Obturator 


3-  Anterior 
crural . . 


4.  Branch 
of  genito- 
^ crural . . 

f 1.  Small  sci- 
atic . . 


2.  Great  sci- 
atic . . . 


3.  To  qua- 
dratusand 
gemelli  . 

4.  Superior 
V gluteal  . 
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TABLE  OP  THE  NERVES  OF  THE  LOWER  LIMB. 


{Posterior  and 
anterior 
branches. 

C To  obturator  trunk 
( Accessory  . . to  pectineus 
( to  hip  joint, 
to  obturator  externus 

to  articulation  , m ... 

f Muscular  . . -[  ?° 

superficial  J ( to  adductor  longus. 

division  . . J to  plexus  in  the 

l thigh 

( To  adductor  bre- 
deep  division  . ~us  and  magnus 
J articular. 

To  sartorius 
, to  pectineus. 

middle  cuta- 
I _ neous 

internal  cuta-  ( Anterior  and 


Superficial 
portion  . 


( Muscular 


I 


deep  part 


To  integu- 
ments; 


. 7 inner  branches. 

/ To  rectus 

) to  vastus  externus — articular 
1 to  vastus  iuternus  ) nrhVlllar 
I andcrureus  . j artlcular* 
internal  saphe-  j Branch  to  plexus  over  patella 
V nous  ...  I to  leg  and  foot. 


( Muscular 


Inferior  gluteal 
inferior  pudeDdal 

cutaneous  to  gluteal  region,  thigh,  and  leg. 
Articular  to  hip 

to  hamstrings.  ! 

( Articular 
cutaneous 
peroneal  com- 
municating 
recurrent  arti- 
cular 

musculo-cuta- 
neous . . 


external  pop- 
liteal . . . ■{ 


- To  peronei 


cutaneous  to  foot  and  toes. 


internal  pop- 
liteal . . . 


( Muscular 
anterior  tibial  •!  articular 

( cutaneous  to  two  toes. 

( Articular 
muscular 
short 

saphenous.  /Muscular  to  flexors 


posterior  tibial  -< 


( Cutaneous  of  the  sole 
j muscular 

internal  plantar  four  digital 

| communicating  branch 
^ articular  to  the  toes. 

Muscular 
two  digital 
articular 


/ Superficial' 

^ external  plantar  J part  * ’ N 

(deep  part. 


j 

S 


- Articular. 


To  glutei 

to  tensor  vaginae  femoris. 


CHAPTER  X. 


DISSECTION  OF  THE  EYE. 


Situation  of 
the  eyeball. 


Parts 

around  and 
in  front  of 
it. 


The  dissec- 
tion to  be 
made  on  the 
eye  of  the 
ox. 


Detach  the 
muscles. 


Form  of  the 
ball. 


Position  of 
optic  nerve. 


Diameter. 


Outline  of 
the  constitu- 
ents of  the 
organ  of 
vision. 


The  eyeball  is  the  organ  of  vision.  It  is  lodged  in  the 
orbit  ; and  supported  in  this  hollow  on  a mass  of  fat,  it  is 
surrounded  by  muscles  which  impart  movement  to  it.  Two 
lids  or  shields  protect  the  eyeball  from  external  injury,  and 
moderate  the  quantity  of  light  admitted  into  the  interior  ; 
and  the  anterior  or  exposed  surface  is  covered  by  a mucous 
membrane  (conjunctiva). 

J directions. — In  the  absence  of  specimens  of  the  human 
eye,  the  structure  must  be  learnt  on  the  eye  of  some  large 
animal,  as  the  ox  for  example.  Let  the  student,  therefore, 
procure  half  a dozen  or  more  eyes  of  the  ox  for  the  purpose 
of  dissection.  One  or  two  shallow  basins  will  be  needed,  and 
in  the  bottom^of  one  of  them,  or  of  a deep  plate,  there  ought 
to  be  some  wax  or  tallow. 

Dissection . — To  see  the  general  form  of  the  ball  of  the  eye, 
and  the  outer  surface  of  the  external  coat,  the  attachment  of 
the  different  muscles  should  be  taken  away  ; and  the  loose 
mucous  membrane  should  be  removed  also  from  around  the 
anterior  part. 

The  ball  of  the  eye  is  roundish  in  form,  and  consists  of  two 
parts,  which  differ  greatly  in  appearance,  viz. , an  opaque  pos- 
terior portion,  forming  four  fifths  of  the  whole,  and  a smaller 
transparent  portion  (cornea)  in  front  ; these  are  segments  of 
different-sized  spheres,  and  the  anterior  part  belongs  to  the 
smaller  sphere.  To  the  back  of  the  globe  the  optic  nerve  is 
attached,  rather  to  the  inner  side  of  the  axis  of  the  ball ; 
and  around  it  the  nutritive  vessels  and  the  nerves  are  dis- 
posed. The  antero-posterior  diameter  of  the  ball  amounts  to 
about  an  inch,  and  exceeds  the  transverse  by  about  a line. 

The  organ  of  vision  is  composed  of  certain  delicate  central 
parts,  and  of  others  requisite  for  their  protection  and  support. 
Its  fundamental  constituent  is  an  expansion  of  the  optic  nerve 
(retina).  Within  the  nervous  layer  are  central  transparent 
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parts  to  bring  the  rays  of  light  to  a focus  on  it ; and  in  front 
of  these  is  a moveable  curtain  (iris),  to  regulate  the  admission 
of  light  into  the  interior.  To  defend  such  delicate  structures, 
certain  denser  strata  are  arranged  around  them  ; and  to 
absorb  the  superabundant  rays  of  light  entering  the  eyeball, 
one  of  them  is  provided  with  dark  pigment. 

The  coats  of  the  eyeball,  forming  three  strata,  are  arranged  Number  of 
one  within  another,  and  are  named  sclerotic,  choroid,  and 
retina.  The  transparent  media  in  the  interior  are  likewise  and  central 
three,  viz. , the  lens,  the  aqueous  humour,  and  the  vitreous  parts* 
body. 

Dissection. — To  obtain  a general  idea  of  the  structures  to  Dissection, 
be  dissected,  the  student  may  destroy  one  eyeball  for  that 
purpose  by  cutting  through  it  circularly  : he  will  be  then 
able  to  recognise  generally  the  arrangement  of  the  parts  men- 
tioned above,  and  their  strength  and  appearance  ; and  will  be 
better  prepared  to  follow  the  directions  that  are  afterwards 
given. 

Fibrous  coat  of  the  eyeball. — The  outer  casing  of  the  Fibrous 
eye  consists  of  an  opaque  hinder  part  called  sclerotic,  and  of  coat* 
an  anterior  transparent  part  or  cornea. 

The  sclerotic  coat  (cornea  opaca)  is  the  firm,  whitish,  Sclerotic 
and  opaque  part  of  the  external  stratum  of  the  eyeball,  which  pait' 
supports  the  more  delicate  structures  within. 

Dissection. — To  examine  the  inner  and  outer  surfaces  of  Dissection 
this  coat,  and  of  the  cornea,  it  will  be  necessary  to  cut  cir-  interior, 
cularly  with  a blunt-pointed  scissors  through  the  sclerotic  or 
outer  coat  a quarter  of  an  inch  from  the  cornea  ; and  next 
to  separate  the  cornea  from  the  front  of  the  eyeball,  by  break- 
ing through  a structure  that  fixes  it  slightly.  In  raising 
the  cornea,  the  student  may  observe  the  aqueous  fluid  escape 
from  the  containing  chamber.  The  other  structures  may  be 
then  removed  from  the  interior  of  the  sclerotic  covering  ; 
and  the  central  parts  of  the  ball  may  be  set  aside  for  subse- 
quent use. 

The  sclerotic  tunic  of  the  eye  is  bell-shaped,  and  extends  Form  and 
from  the  entrance  of  the  optic  nerve  to  the  margin  of  the  extent- 
cornea,  forming  about  five  sixths  of  the  ball. 

At  its  posterior  part  and  a little  to  the  inner  side  of  the  Apertures 
centre  (one  tenth  of  an  inch),  the  optic  nerve  is  transmitted  behind- 
through  an  aperture  in  it  : this  opening  decreases  in  size  from 
without  inwards,  and  is  cribriform  when  the  nerve  is  drawn 
out — the  lattice-like  condition  being  due  to  the  union  with 
its  margin  of  the  bundles  of  fibrous  tissue  between  the  funi- 
culi of  the  nerve.  Other  smaller  apertures  for  the  passage 
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Ending  in 
front. 

Outer  and 
inner  sur- 
face. 


Thickness. 


Formed  of 
white  and 


of  the  nutritive  vessels  and  nerves  are  situate  around  that 
for  the  optic  nerve.  In  front  it  is  continuous  with  the  trans- 
parent cornea. 

On  the  outer  surface  this  coat  is  smooth,  except  where  the 
muscles  are  attached  : but  on  the  inner  aspect  it  is  covered 
with  flocculi,  and  with  the  ends  of  ruptured  vessels  and 
nerves,  and  is  of  a dark  colour. 

The  sclerotic  covering  is  thickest  at  the  back  of  the  eye- 
ball, but  it  becomes  thinner  and  whiter  towards  the  cornea, 
where  it  is  visible  as  the  c ( white  of  the  eye.  ” Where  it 
joins  the  cornea  it  becomes  again  somewhat  thickened. 

Structure. — The  sclerotic  coat  is  formed  of  layers  of  white 


Fig.  117.* 


yellow 

tissue3  hbrous  tissue,  mixed  with  a fine  network  of  yellow  or  elastic 
fibres,  which  possess  thickenings  at  intervals  corresponding 


Enlarged  vertical  section  of  the  eyeball,  representing  the  parts 
near  the  union  of  the  sclerotic  coat  and  the  cornea  (Kolliker). — s.  Scle- 
rotic. c.  Cornea,  l.  Lens.  1 *.  Posterior  layer  of  the  cornea.  1.  Iris.  | 
2.  Pillars  of  the  iris.  3.  Posterior  pigmentary  layer  of  the  iris. — Pr. 
cil.  Ciliary  process.  4.  Layer  of  cells  on  the  inner  surface  of  the  pro- 
cess, continuous  behind  with  the  retina.  10.  Ciliary  muscle  outside  the 
processes.  7-8.  Anterior  and  posterior  layers  of  the  capsule  of  the  lens. 

5.  Suspensory  ligament  of  the  lens.  6.  Canal  of  Petit.  9.  Hyaloid 
membrane,  blending  with  the  hinder  part  of  the  lens  capsule. 
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with  the  position  of  the  primitive  formative  cells.  Though 
interlaced  with  one  another  (fig.  117,  c),  the  fibres  have 
rather  a longitudinal  direction  towards  the  back  of  the  ball, 
and  a transverse  one  at  the  outer  surface  near  the  cornea. 

Only  a few  vessels  ramify  in  the  membrane.  The  existence  Vessels  and 
of  nerves  in  it  is  doubtful.  nerves. 

Cornea. — This  firm  transparent  membrane  (cornea  pellu-  Cornea: 
cida)  fits  into  the  front  of  the  eyeball,  of  which  it  forms 
about  one  sixth.  Its  shape  is  circular,  though,  when  viewed  extent  and 
in  front,  particularly  in  the  ox,  it  appears  largest  in  the  orm* 
transverse  direction  in  consequence  of  the  opaque  sclerotic 
structure  reaching  further  on  it  above  and  below  than  on  the 
sides.  It  is  smooth  and  soft  to  the  touch,  is  convex  ante-  Curve, 
riorly,  but  concave  posteriorly,  and  is  of  equal  thickness 
throughout.  Its  anterior  is  of  rather  less  extent  than  its  Surface, 
posterior  surface.  At  the  circumference  it  is  blended  with 
the  sclerotic  coat  by  continuity  of  tissue  ; and  it  measures  size, 
about  half  an  inch  transversely,  but  rather  less  from  above 
down. 

This  clear  and  diaphanous  structure,  resembling  in  appear-  Situation  in 
ance  the  glass  of  a watch,  bounds  the  anterior  chamber  of  scieroUctlie 
the  eyeball,  and  gives  passage  to  the  rays  of  light  entering 
the  organ.  When  the  cornea  is  supported  by  the  aqueous  its  action  on 
humour,  it  deflects  the  rays  of  light  transmitted  to  the  eye,  J^J’ays  of 
and  thus  influences  by  its  greater  or  smaller  convexity  the 
different  degrees  of  sight  at  a distance.  After  death  it  be- 
comes flaccid  from  the  transudation  of  the  aqueous  humour ; 
or  if  it  is  immersed  in  water  it  is  rendered  opaque  by  infil- 
tration of  the  tissue  by  that  fluid. 

Structure  (fig.  118,  a). — The  cornea  is  laminar  in  texture.  Composed  oi 
It  is  constructed  of  a special,  thick  part  called  cornea  proper : layers* 
in  front  of  this  is  a thin  elastic  layer  with  an  epithelial 
stratum  ; and  behind  it  is  another  fine  elastic  membrane 
covered  by  an  epithelium.  The  two  structures  in  front  of 
the  proper  cornea  constitute  the  conjunctiva  : and  the  two 
behind  form  the  membrane  of  Demours. 

In  the  healthy  condition  bloodvessels  do  not  permeate  its  Has  not 
structure,  but  cease  in  capillary  loops  at  the  circumference.  sels.d'VeS" 
Nerves  ramify  in  it  in  great  abundance  (Schlemm).  Nerves. 

The  cornea  proper  (lamellated  cornea)  is  made  up  of  a Cornea 
series  of  superposed  layers,  about  sixty  in  number  in  a formed^f  * 
section  at  a given  spot,  which  join  one  another  at  numerous  layers, 
points,  and  cannot  therefore  be  detached  for  any  distance.* 

* The  facts  stated  in  the  description  in  this  and  in  many  other  places, 
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This  structure  possesses  great  toughness ; and  its  trans- 
parency depends  upon  the  parallelism  of  the  different  strata, 
and  their  distance  from  one  another 
Fig.  118.*  being  duly  maintained,  for  if  they 

are  disarranged  by  compression  or 
other  means,  the  translucency  is 
destroyed.  The  laminae  of  the 
cornea  are  formed  of  fibrous  tissue, 
continuous  with  that  of  the  sclerotic 
coat,  and  containing  ramified  nu- 
cleated corpuscles,  but  here  flat- 
tened into  membranous  layers,  and 
arranged  one  over  another.  The 
tissue  when  boiled  gives  chondrin. 

The  membrane  at  the  back  of 
the  cornea  (fig.  118) — membrane  of 
JJemours — consists  of  a basement 
layer  (posterior  elastic  lamina, 
Bowman)  covered  by  epithelium. 

The  posterior  elastic  layer  (d) 
may  be  peeled  off  after  a cut  has 
been  made  across  the  cornea.  It 
is  a thin,  but  dense  and  hard  mem- 

brane,  _ ^Vot]l  to  Wo 0th  of  an 
inch  in  thickness,  which  tears 
readily  when  an  attempt  is  made 
to  detach  if,  and  curls  up  with  the 
attached  surface  innermost  when  it 
is  separated.  It  is  always  transparent,  and  remains  so  after 
boiling,  after  the  action  of  acids,  and  even  after  maceration. 
At  the  edge  of  the  cornea  this  lamina  breaks  up  into  pro- 
cesses (“pillars  of  the  iris”)  which  turn  backwards,  and 
become  blended  with  the  outer  margin  of  the  iris,  and  with 
the  choroid  and  sclerotic  coats.  Though  very  elastic,  this 
membrane  is  apparently  without  a definite  structure.  A 
laminar  epithelium , like  that  on  serous  membranes,  clothes 
its  free  surface. 


are  obtained  from  Mr.  Bowman’s  “ Lectures  on  the  Eye,”  and  from 
the  “Physiological  Anatomy,”  part  third,  1847,  of  Dr.  Todd  and  Mr. 
Bowman. 

* Vertical  section  a of  the  cornea. — 6.  Anterior  elastic  layer  with 
the  conjunctival  epithelium  on  it.  c.  Oblique  fibres  from  it  to  the 
layers  of  the  cornea,  cl.  Posterior  elastic  lamina  : e.  Epithelium  on 

it  (membrane  of  Demours).  b.  Surface  view,  and  c.  side  view  of  the 
epithelium  of  the  membrane  of  Demours. 
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The  conjunctiva  in  front  of  the  cornea  ('fig.  118)  has  also  Layer  in 
a basement  layer  (anterior  elastic  lamina,  Bowman),  with  an  cornea. 
epithelial  covering  in  front. 

The  anterior  elastic  layer  ( b ) is  a transparent  structure,  Anterior 
similar  in  its  properties  to  the  posterior,  but  thicker  than  it  is^art  ofyer 
(from  -^^th  to  y^Vo^1  of  an  inch),  which  extends  over  the  £°^nc' 
front  of  the  cornea,  and  seems  to  be  the  basement  membrane 
of  the  conjunctiva.  From  its  posterior  surface  fine  shreds  (c) 
are  continued  into  the  cornea  proper.  The  epithelium  is  has  an  epi- 
formed  of  three  or  four  layers  of  scales,  the  deeper  being  thellum- 
columnar,  but  the  superficial  laminar  in  form. 

Vasculak  Coat  of  the  Eyeball. — The  next  covering  Choroid  coat 
(fig.  121)  is  situate  within  the  sclerotic,  and  is  formed  chiefly  lsvascular- 
of  bloodvessels  and  pigment  cells.  Its  strength  is  but  slight, 
and  it  is  lined  by  a pigmentary  membrane.  It  may  be  Compo- 
divided  into  three  parts ; — a posterior  (choroid)  corresponding  neuts- 
with  the  sclerotic  ; an  anterior  (iris)  opposite  the  cornea  ; 
and  an  intermediate  ring  (ciliary  ligament  and  muscle)  on  a 
level  with  the  union  of  the  sclerotic  and  cornea. 

Dissection. — Supposing  the  sclerotic  coat  of  an  eye  cut  Dissection 
through  circularly  near  the  anterior  part,  as  before  directed  choroid 
(p.  7 7 9),  it  will  be  necessary,  in  order  that  the  choroid  coat  coat* 
may  be  laid  bare,  to  take  away  the  rest  of  the  sclerotic. 

The  outer  coat  is  to  be  removed  in  water,  and  two  or  more 
incisions  are  to  be  directed  backwards  in  it  from  the  circular 
cut  to  the  optic  nerve.  In  removing  the  flaps  some  slight 
connections  are  to  be  broken  through,  but  the  slender  vessels 
and  nerves  are  to  be  preserved.  The  white  ring  around  the 
eye  in  front,  which  comes  into  view  during  the  dissection,  is 
the  ciliary  muscle  wrhich  limits  the  extent  forwards  of  the 
black  choroid  coat. 

For  the  purpose  of  seeing  the  ciliary  processes  inside  the  To  see  the 
anterior  termination  of  the  choroid  coat,  let  the  sclerotic  cesses  P1° 
covering  be  divided,  and  the  cornea  removed  on  another 
eyeball  as  before ; and  after  making  two  or  three  cuts  in  the 
sclerotic  towards  the  optic  nerve,  the  resulting  flaps  should 
be  pinned  to  the  wax  in  the  plate,  so  as  to  support  the  eye 
in  an  upright  position.  To  obtain  an  anterior  view  of  the  by  an  ante- 
processes,  proceed  to  remove  with  care  the  iris,  taking  it 1101 
away  from  the  white  ring  of  the  ciliary  muscle  and  ligament, 
and  from  the  ciliary  processes  beneath,  so  as  to  leave  these 
undisturbed  and  displayed. 

On  another  ball,  in  which  the  fore  part  of  the  choroid  is  and  a pos~ 
shown  by  removing  the  sclerotic  as  above  directed,  a pos- 
terior view  of  the  processes  is  to  be  prepared.  In  this 
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dissection  the  iris  is  to  be  left  untouched,  but  the  choroid 
coat  is  to  be  divided  around  with  a scissors  a little  behind 
the  ring  of  the  ciliary  muscle,  and  is  to  be  taken  away  with 
that  ligament  and  the  attached  iris  in  one  piece.  By  gently 
washing  the  pigment  from  the  back  of  the  iris  the  small  pro- 
cesses will  be  made  manifest.  By  means  of  this  dissection 
the  interior  of  the  choroid  coat  may  be  seen. 

The  structure  of  the  membrane  may  be  examined  on  a 
fragment  obtained  from  the  eye  destroyed  in  making  the 
preparation  of  the  sclerotic  coat. 

If  a vertical  section  is  made  of  another  eyeball,  it  will 
show  the  ciliary  processes  in  their  natural  position,  and  will 
demonstrate  the  relative  situation  of  all  the  parts.  This 
section,  which  it  is  difficult  to  make,  should  be  attempted 
in  water  with  a sharp,  large  knife,  and  on  a surface  of  wax 
or  wood,  after  the  sclerotic  coat  has  been  cut  with  a scissors. 
When  the  eye  has  been  divided,  the  halves  should  remain 
in  water. 

The  chob-oid  coat  (fig.  121)  is  a thin  membrane  of  a dark 
colour,  and  forms  a segment  of  a sphere.  Like  the  sclerotic 
stratum,  it  extends  from  the  optic  nerve  to  the  fore  part  of 
the  eyeball.  When  viewed  on  the  eye  in  which  the  ciliary 
ligament  is  entire,  it  appears  to  end  at  the  ligament ; but  it 
may  be  seen  in  the  other  dissections  to  bend  inwards  behind 
that  ring,  and  to  end  in  a series  of  folds  or  processes  {pars 
plicala)  behind  the  iris. 

This  covering  is  thicker  and  stronger  behind  than  in  front. 
It  is  supported  at  the  bottom  of  the  eyeball  by  its  close 
connection  to  the  sclerotic  coat,  and  in  front  by  the  ciliary 
ligament.  Posteriorly  it  is  pierced  by  a round  aperture  for 
the  passage  of  the  optic  nerve  ; and  anteriorly  it  is  united 
with  the  ciliary  ligament  and  iris. 

The  outer  surface  is  flocculent,  and  is  covered  by  the 
remnants  of  a pigmentary  areolar  tissue  (membrana  fusca) 
between  it  and  the  sclerotic  coat  : on  it  may  be  seen  small 
veins  (/)  arranged  in  parallel  arches  as  they  open  into  larger 
trunks,  and  lying  on  its  surface  are  the  ciliary  arteries  and 
nerves  (e).  The  inner  surface  is  smooth,  and  is  lined  by 
a thin  pigmentary  epithelial  layer  (membrana  pigmenti), 
though  in  the  eye  of  the  ox  it  shines  through  that  layer  with 
a metallic  lustre. 

The  ciliary  processes  (fig.  119,  3)  or  the  plaits  in  front  on 
the  inner  surface  of  the  choroidal  coat,  are  arranged  around 
the  lens,  like  the  many  petals  of  a flower,  forming  a circle 
(corpus  ciliare).  These  processes,  about  85  in  number,  lie 


. 
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side  by  side,  and  consist  of  larger  and  smaller  folds,  but  the 
differently  sized  pieces  do  not  alternate  regularly.  At  their 
inner  extremities  they 

are  united  by  loops  or  Fig-  119-'* 

transverse  ridges. 

The  plaits  are  thin 
externally  at  the  com- 
mencement, but  increase 
in  depth  internally,  be- 
coming convex,  and  pro- 
ject inwards  around  the 
lens.  By  their  free  ends 
they  bound  circumfe- 
rentially the  space  (pos- 
terior chamber)  behind 
the  iris.  Internally  or 
beneath,  the  ciliary  pro- 
cesses are  closely  con- 
nected with  the  membrane  (suspensory  ligament)  on  the 
front  of  the  vitreous  humour,  and  fit  into  hollows  between 
eminences  on  the  anterior  surface  of  that  membrane.  In 
front  or  externally  they  correspond  with  the  back  of  the  iris, 
but  are  separated  from  it  by  pigment. 

Structure. — The  choroid  coat  and  its  ciliary  processes  are 
formed  principally  of  bloodvessels,  whose  branches  are  so 
arranged  as  to  form  an  outer  and  an  inner  layer.  Ramified 
pigment  cells  make  up  the  rest  of  the  coat. 

In  the  outer  layer  (fig.  121)  the  larger  branches  of  both 
arteries  and  veins  are  contained,  and  the  veins  (/)  form 
parallel  curves  (rasa  vorticosa)  as  they  end  in  four  or  five 
chief  efferent  trunks.  In  the  interspaces  of  the  vessels 
towards  the  outer  surface  there  are  ramified  irregular  pig- 
ment cells  (fig.  120,  a),  which  contain  a nucleus  and 
molecular  grains  of  dark  brown  colouring  matter.  The  off- 
sets of  these  cells  unite  together,  and  form  a fibrous  web 
or  stroma  for  this  tunic  (Kolliker). 

In  the  inner  part  of  the  choroid  the  vessels  form  a net- 
work of  capillaries  with  meshes  smaller  than  elsewhere, 
whose  interstices  are  rather  less  towards  the  back  than  the 
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* Inner  view  of  the  front  of  the  choroid  coat  with  its  ciliary  pro- 
cesses, and  the  back  of  the  iris. — 1.  Iris  with  the  fibres  radiating  from 
the  inner  to  the  outer  edge  : the  circular  band  at  the  inner  edge  is  the 
sphincter  of  the  pupil.  2.  Front  of  the  choroid  coat.  3.  Ciliary  pro- 
cesses inside  the  anterior  terminal  part  of  the  choroid  : the  processes 
are  connected  at  their  inner  ends  by  loops. 
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front  of  the  eyeball  : this  part  of  the  choroidal  • coat  is 
described  sometimes  as  a separate  layer  {tunica  Ruyschiana). 
he  stroma.  The  stroma  or  web  formed  by  the  outrunners  of  the  cells  is 
very  fine  at  the  inner  part  of  the  choroid,  and  the  pigment 
cells  are  absent  from  it. 

ciliary  pro-  In  the  ciliary  processes  there  is  also  a texture  of  ramified 
cesses.  bloodvessels  though  with  larger  capillary  meshes  ; and  the 
intermixed  pigment  cells  lose  their  colouring  matter  towards 
the  tips  of  the  folds. 


kye^formed  The  pigmentary  membrane  (choroidal  epithelium). — On  the 
of  cells  inner  surface  of  the  choroid  coat  and  ciliary  processes  is  a 

pigmentary  lining.  This  struc- 


* Fig.  120.* 


ture  is  easily  detached.  It 
consists  t in  great  part  of  a 
single  stratum  of  six-sided 
nucleated  cells  with  granular 
contents  (fig.  120,  b),  which  are 
applied  to  each  other  by  their 
edges.  It  has  this  constitu- 
tion as  far  forwards  as  the 
ciliary  processes,  but  in  front 
of  that  line  it  is  several  layers 
deep,  and  the  cells  are  rounded. 
This  dark  layer  absorbs  the 
superabundant  rays  of  light 
entering  the  eyeball. 

In  the  eye  of  the  ox  the 
colouring  matter  is  absent  from 
the  cells  in  the  bottom  of  the 
eye,  and  allows  some  fibrous 
tissue  of  the  choroid  ( tapetum ) 
to  shine  through  it ; and  in 
the  albino  the  pigment  is 
cells,  so  that  the  vessels  give  a 


Ciliary  liga- 
ment. 


Situation. 


altogether  deficient  in  the 
red  appearance  to  the  interior  of  the  eye. 

Ciliary  ligament  and  muscle. — In  the  eye  from  which 
the  sclerotic  coat  has  been  removed,  the  white  band  of  the 
ciliary  ligament,  with  the  muscle  close  behind  it  {annulus 
albidus),  may  be  seen  in  its  natural  position  outside  the  front 
of  the  choroid  coat. 


Ciliary  ligament. — This  narrow  circle, 


* Pigment  cells  of  tlie  eyeball  (Kolliker). — a.  Ramified  pigment  : 
cells  of  the  choroid  coat.  b.  Front  view  of  the  hexagonal  cells  of  the 
pigmentary  membrane,  b.  Side  view  of  the  same.  c.  Pigment  of  the  i 
cells. 
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inch  thick,  surrounds  the  iris,  and  is  situate  in  the  ball  of 
the  eye  nearly  opposite  the  junction  of  the  cornea  with  the 
sclerotic  tunic.  It  may  serve  the  purpose  of  supporting  the 
other  coats  at  the  fore  part  of  the  eye.  Externally  it  is 
connected  with  the  sclerotic,  but  a small  interval  the  sinus 
circularis  iridis  exists  between  the  two.  Its  fibres  are  cir- 
cular ; they  are  stiff,  and  resemble  those  of  elastic  tissue  in 
their  properties. 

The  ciliary  muscle  (fig.  121,  b)  consists  of  unstriated  fibres, 
and  forms  a grayish  layer,  about  -j^th  of  an  inch  wide,  on 
the  surface  of  the  choroid  coat,  close  to  the  ciliary  ligament. 
It  is  connected  in  front  with  the  sclerotic  coat,  and  the 
radiating  fibres  of  the  posterior  elastic  layer  of  the  cornea  ; 
its  fibres  are  directed  backwards  and  inwards,  and  end  on 
the  choroid  coat.  At  its  origin  the  muscle  conceals  the 
cih'ary  ligament.  The  nerves  to  the  iris  pierce  its  fibres. 


Fig.  121.* 


The  mis  (fig.  121,  c)  is  a vascular  and  muscular  structure, 
whose  vessels  are  continuous  with  those  of  the  choroidal  coat. 


* View  of  the  front  of  the  choroidal  coat  and  iris — external  surface 
(Zinn). — a.  Sclerotic  coat  cut  and  reflected,  d.  Choroid  coat.  c.  Iris. 
b.  Ciliary  muscle  : and  the  circular  band  between  it  and  the  iris  repre- 
sents the  ciliary  ligament,  e.  Ciliary  nerves  between  the  two  outer 
coats.  /.  Veins  of  the  choroid  coat. 
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Its  position  and  connections  may  be  observed  in  the  different 
dissections  that  have  been  prepared. 

Placed  within  the  ciliary  ligament,  it  is  suspended  vertically 
in  frgnt  of  the  choroid  coat  (fig.  117,  *),  and  is  pierced  by 
an  aperture  for  the  transmission  of  the  rays  of  light.  It  is 
circular  in  form,  is  variously  coloured  in  different  persons, 
and  is  immersed  in  the  aqueous  humour. 

By  its  circumference  the  iris  is  connected  with  the  pos- 
terior elastic  layer  of  the  cornea  and  the  ciliary  ligament, 
and  by  means  of  the  last  body  with  the  sclerotic  coat  close  to 
the  cornea.  The  anterior  surface  is  free  in  the  aqueous 
humour,  and  is  marked  by  lines  converging  towards  the 
pupil.  The  posterior  surface  is  also  free,  and  is  covered 
with  a thick  layer  of  pigment,  to  which  the  name  uvea  has 
been  applied  (fig.  117,  a). 

The  aperture  in  it  is  named  the  pupil  of  the  eye  ; this  is 
slightly  internal  to  the  centre,  and  is  nearly  circular  in  form, 
but  its  size  is  constantly  varying  (from  ^th  to  -Jrd  of  an 
inch)  by  the  contraction  and  relaxation  of  the  muscular 
fibres,  according  to  the  degree  of  light  acting  on  the  optic 
nerve. 

Structure. — The  stroma  of  the  iris  is  composed  chiefly  of 
fibres  of  areolar  tissue,  arranged  in  bundles,  which  are  directed 
like  rays  towards  the  pupil.  In  it  are  involuntary  muscular 
fibres,  both  circular  and  radiating,  together  with  pigment 
cells.  Yessels  and  nerves  ramify  through  the  tissue. 

Muscular  fibres. — The  sphincter  of  the  pupil  (fig.  119)  is 
a narrow  band  about  D^th  of  an  inch  wide,  which  is  close  to 
the  pupil  on  the  posterior  aspect.  The  dilator  of  the  pupil 
is  said  to  begin  at  the  outer  border  of  the  iris,  and  its  fibres, 
collected  into  bundles,  join  internally  the  sphincter. 

Enlargement  of  the  pupil  is  supposed  to  be  effected  by 
shortening  of  the  radiating  fibres  ; and  diminution,  by  con- 
traction of  the-  circular  ring.  The  movements  of  the  iris 
regulate  the  quantity  of  light  admitted  into  the  eye. 

The  pigment  cells  are  spread  out  in  the  stroma,  and  are 
disposed  also  on  both  surfaces.  In  the  substance  of  the  iris 
they  are  ramified  and  irregular  as  in  the  choroid  (fig.  120,  a); 
on  the  fore  part  they  are  ovalish  or  rounded,  but  still  rami- 
fied ; and  behind,  where  there  is  a thick  layer  (uvea),  the 
cells  are  rounded  and  filled  with  granules.  The  colour  of 
the  iris  is  dependent  upon  the  colour  and  position  of  the 
pigment. 

The  arteries  of  the  iris  have  a looped  arrangement  : they 
are  derived  chiefly  from  the  long  and  the  anterior  ciliary 
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branches,  but  some  come  from  the  vessels  of  the  ciliary  pro- 
cesses. On  arriving  at  the  ciliary  muscle  the  long  ciliary 
arteries  form  a circle  around  the  margin  of  the  iris  ; from 
this  loop  other  anastomotic  branches  are  dii  ected  towards  and  looped, 
the  pupil,  near  which  they  terminate  in  a second  arterial 
circle,  and  end  in  small  veins. 

The  nerves  of  the  iris  divide  into  branches,  which  com-  Nerves  of 
municate  and  extend  towards  the  pupil ; they  are  without  tlie  iris' 
dark  outline,  and  their  ending  is  not  known. 

Membrane  of  the  pupil.- — In  the  fetus  before  the  seventh  Membrane 
month  the  aperture  of  the  pupil  is  closed  by  a vascular 
transparent  membrane.  This  structure  is  attached  to  the 
anterior  surface  of  the  iris,  over  the  situation  of  the  inner  Situation ; 
vascular  circle,  and  divides  into  two  distinct  chambers  the 
space  in  which  the  iris  is  suspended.  Vessels  shoot  into  it 
from  the  circle  before  referred  to,  and  communicate  across 
the  middle  line  ; but  at  about  the  eighth  month  the  vessels  time  of  dis- 
become  impervious,  and  at  the  time  of  birth  only  fragments  appearance' 
of  the  membrane  remain. 

Ciliary  Vessels  and  Nerves. — The  ciliary  arteries  are  Arteries  of 
offsets  of  the  ophthalmic  (p.  48),  and  supply  the  choroid  ^re  eyeba 
coat,  the  ciliary  processes,  and  the  iris.  They  are  classed 
into  posterior  and  anterior  ; and  two  of  the  first  set  are 
named  long  ciliary  ; but  they  will  not  be  seen  without  a 
special  injection  of  the  vessels  of  the  eye. 

The  posterior  (short)  ciliary  branches  (fig.  121)  pierce  the  posterior  at 
sclerotic  coat  around  and  close  to  the  optic  nerve,  and  run-  * 

ning  on  the  surface  of  the  choroid  membrane  enter  its  sub- 
stance. Two  of  this  set  (long  ciliary)  are  directed  forwards  two  of  them 
to  the  ciliary  ligament,  one  on  each  side  of  the  eyeball,  and  cnSry.l0ng 
form  a circle  around  the  iris  in  the  ciliary  muscle,  as  before 
explained,  before  being  distributed  in  it.  In  the  eye  the 
outer  one  lies  rather  above,  and  the  inner  rather  below  the 
level  of  the  middle  of  the  ball 

The  anterior  ciliary  arteries  are  smaller  than  the  posterior,  Anterior 
and  arise  at  the  front  of  the  orbit,  chiefly  from  muscular  the^front 
branches  ; they  pierce  the  sclerotic  coat  about  a line  behind 
the  cornea,  and  join  the  arterial  circle  of  the  long  ciliary 
vessels  before  they  end  in  the  iris.  In  inflammation  of  the 
iris  these  vessels  are  enlarged,  and  form  a ring  around  the 
cornea. 

The  veins  leaving  the  choroid  coat  are  commonly  four  in  Veins  end  in 
number,  and  the  branches  entering  these  trunks  form  arches  ^fc>opllthal" 
(vasa  vorticosa)  on  the  surface  (fig.  121,/):  they  perforate 
the  sclerotic  layer  at  separate  points,  midway  between  the 
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cornea  and  tlie  optic  nerve,  and  end  in  tire  ophthalmic 
vein. 

The  ciliary  nerves  (fig.  121)  are  derived  from  the  lenticular 
ganglion,  and  from  the  nasal  nerve  (p.  47).  Entering  the 
back  of  the  eyeball  with  the  arteries,  they  are  continued 
forwards  with  the  vessels  between  the  sclerotic  and  choroid 
coats  nearly  as  far  as  the  ciliary  muscle  : at  this  spot  the 
nerves  send  offsets  to  the  cornea,  and  pierce  the  fibres  of  the 
ciliary  muscle  to  enter  the  iris,  but  their  manner  of  ending  is 
unknown.  Offsets  from  the  nerves  supply  the  ciliary  muscle. 

Chamber  of  the  Aqueous  Humour  (fig.  117). — The  space 
between  the  cornea  in  front  and  the  lens  behind,  in  which 
the  iris  is  .suspended,  contains  a clear  fluid  named  the 
aqueous  humour.  In  the  fetus  this  interval  is  separated 
into  two  distinct  parts  by  the  iris  and  the  pupillary  mem- 
brane, but  in  the  adult  it  is  only  partly  divided,  for  the  two 
communicate  through  the  pupil.  The  boundaries  of  the  two 
chambers  may  be  seen  in  the  eye  on  which  a,  vertical  section 
has  been  made. 

The  anterior  chamber  is  the  larger  part  of  the  space 
before  mentioned  ; it  is  limited  in  front  by  the  cornea,  and 
behind  by  the  iris  and  the  ciliary  ligament.  The  posterior 
chamber  is  less  than  half  the  size  of  the  anterior.  In  front 
it  is  bounded  by  the  iris  ; behind  by  the  lens  and  a piece  of 
the  membrane  (suspensory  ligament  of  the  lens)  on  the  front 
of  the  vitreous  humour  ; and  at  the  circumference  by  the  Jj 
ciliary  processes.  f 

The  aqueous  humour  is  quite  transparent,  and  consists  j 
nearly  of  pure  water.  A small  quantity  of  chloride  of 
sodium,  with  some  extractive  matter,  is  in  solution  in  it.  It 
has  been  supposed  that  this  fluid  is  secreted  by  a special 
membrane  lining  the  cavity,  but  evidence  of  the  existence  j 
of  such  a structure  is  wanting. 

The  Nervous  Tunic  or  Ketina. — This  coat  (tunica 
nervea)  is  continuous  with  the  optic  nerve,  and  is  the  most 
delicate  of  all  the  structures  of  the  eyeball.  On  it  the  image 
of  objects  is  produced  by  the  rays  of  light  being  brought  to  i 
a focus  in  the  bottom  of  the  eye. 

Dissection.  — The  retina  can  be  satisfactorily  examined 
only  on  an  eye  that  is  used  before  forty-eight  hours  have 
expired  after  death.  To  bring  it  into  view  on  the  eyeball  on 
which  the  choroid  coat  was  dissected,  the  choroidal  covering 
must  be  torn  away  carefully  with  two  pair  of  forceps  whilst 
the  eye  is  immersed  in  water  or  spirit. 

If  an  entire  eye  is  used  for  the  purpose,  a thread  may  be 
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passed  through  the  cornea,  and  fastened  to  a pin  fixed  in 
wax  ; then  on  removing  in  a fluid  the  sclerotic  and  choroid 
coats,  the  retina  will  be  laid  bare. 

The  interior  of  the  retina  may  be  seen  in  the  eye  from 
which  the  cornea,  the  iris,  and  the  corpus  ciliare  have  been 
removed  in  front. 

The  retina  is  the  most  internal  of  the  three  concentric  situation  in 
strata  in  the  globe  of  the  eye,  and  is  situate  between  the  eyeba11- 
choroid  coat  and  the  transparent  mass  (vitreous  humour)  in 
the  interior.  It  is  moulded  upon,  and  supported  by  the 
vitreous  body ; and  its  form  is  that  of  a segment  of  a sphere,  Form 
but  its  aperture  in  front  is  very  large.  Beginning  behind 
at  the  optic  nerve,  this  thin  layer  extends  forwards  nearly  and  exteilt> 
as  far  as  the  ciliary  ligament,  viz.,  to  the  spot  at  which  the 
choroid  coat  becomes  folded  (outer  margin  of  the  corpus 
ciliare),  where  it  ends  in  a wavy  border — the  ora  serrata. 

Where  the  retina  ceases  in  front  a thin  layer  of  elongated  Cells  pro- 
nucleated  cells,  which  are  not  nerve  elements,  is  continued  in 
on  to  the  tips  of  the  ciliary  processes  (fig.  117,  4). 

This  nervous  expansion  is  of  a pinkish  gray  colour,  and  is  Colour ; 
semitransparent  when  fresh,  so  that  an  image  can  be  seen 
on  it  at  the  bottom  of  the  eye  when  the  two  external  coats 
are  removed  ; but  it  soon  loses  this  translucency,  and  is  transpa_ 
moreover  rendered  opaque  by  the  action  of  water  and  other  rency  and 
substances.  Its  thickness  is  greater  at  the  posterior  than  at  10  ness‘ 
the  anterior  part  of  the  eyeball. 

On  the  outer  surface  are  some  fine  shreds,  fragments  of  a Outer  sur- 
structure  (Jacob’s  membrane)  to  be  noticed  presently,  which  ^lent  fl°C" 
float  in  the  fluid  in  which  the  preparation  may  be  placed  ; 
and  in  a fresh  eye,  on  which  the  coats  have  been  removed 
from  behind,  a continuous  layer  of  this  membrane  may  be 
detached  with  care. 

On  looking  to  the  inside  through  the  vitreous  body,  the  0n  the 
surface  will  be  found  covered  with  folds,  but  these  are 
accidental,  in  consequence  of  the  membrane  having  lost  its  seen 
proper  support  ; and  at  the  spot  where  the  optic  nerve 
expands  (porus  opticus)  is  the  central  artery  of  the  retina.  porus  opti_ 
In  the  interior  of  the  human  eye,  in  the  axis  of  the  ball,  cus, 
and  yk-th  of  an  inch  outside  the  entrance  of  the  optic  nerve, 
is  a slightly  elliptical  yellow  point,  -jk-th  of  an  inch  in 
diameter,  which  is  named  the  yellow  spot  (limbus  luteus  of  yeiiow  spot, 
Somm erring).  Almost  in  the  centre  of  that  spot  is  a minute 
hollow,  the  fovea  centralis , which  appears  black  in  conse-  „ 

J 97  ' lOV6cl  con- 

quence  of  the  thinness  of  the  wall  allowing  the  dark  pigment  tralis. 
outside  to  be  seen. 
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Structure  (fig.  122). — In  the  retina  are  three  layers  or 
strata  of  different  materials,  together  with  bloodvessels : viz. , 
an  inner  (3),  composed  of  nerve  elements;  an  outer  (Jacob’s  j 
membrane),  formed  of  peculiar  bodies  (l) ; and  an  interme-  ’ 
diate  or  granular  layer  (2).  Passing  vertically  through  all  the 
layers  of  the  retina  are  other  fine  threads — fibres  of  Muller. 
a.  The  layer  of  nerve  substance  (3)  is  made  up  of  the  same 
elements  as  the  gray  matter  of 
the  encephalon,  viz.,  of  a mole-  ; 
cular  matrix  containing  different-  ; 
sized  nerve  ceils,  with  nerve 
fibres  instead  of  nerve  tubes ; 
these  constituents  have  the 
following  arrangement  : — The 
tubules  of  the  optic  nerve  (ft), 
having  become  solid  in  texture, 
and  gray  in  colour  from  the 
absence  of  the  white  substance  \ 
of  Schwann,  radiate  from  the  | 
end  of  the  optic  trunk,  and  com- 
municate together  to  construct  | 
a thin  stratum  at  the  inner  aspect 
of  the  nervous  layer ; this  delicate 
lamina  diminishes  in  strength  as 
it  is  followed  forwards.  Out- 
side the  nerve  fibres  is  a stratum  s 
of  the  molecular  material  ( g ) 
with  large  pale  pyriform  and 
roundish  nucleated  stellate  nerve 
cells  (h)  : this  begins  around  the 
entrance  of  the  optic  nerve,  and 
becomes  thinner,  like  the  fibrous 
layer,  as  it  extends  forwards.  Offsets  of  the  cells  are  said 
to  join  internally  the  nerve  fibres,  and  to  enter  the  granular 
layer  (d)  externally. 

In  the  nervous  layer  is  a jolexus  of  bloodvessels , which  is 


Fig.  122." 


* Magnified  vertical  section,  a,  of  tlie  retina  (Kolliker). — 1.  Columnar 
layer  with  rods,  a , and  cones,  b.  2.  Granular  layer  with  outer  layer, 
c,  and  inner  layer  of  granules,  d,  and  intermediate  non-granular 
part,  /.  3.  Nervous  layer  with  h,  nerve  cells,  and  Tc , nerve  fibres  : 

outside  the  cells  is  a finely  granular  part,  g,  and  inside  the  fibres  a 
limiting  membrane,  e. 

b.  Cones  of  the  outer  layer,  1,  connected  with  fibres  (fibres  of  Muller), 
and  passing  through  the  retina. 

c.  hods  of  the  outer  layer,  1,  united  with  fibres  of  Muller,  like  the 
cones. 
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derived  from  the  central  vessels  of  the  retina  contained  in  sels  in  this 
the  optic  nerve  (p.  48).  When  the  nerve  becomes  mem-  layer‘ 
braniform  the  artery  divides  into  four  or  five  branches  ; 
these  pierce  the  stratum  of  fibres,  and  end  in.  a network  of 
capillaries  amongst  the  nerve  cells  outside  them,  like  the 
vessels  in  the  gray  substance  of  the  encephalon,  and  without 
forming  a separate  layer.  The  larger  branches  of  the  artery 
keep  clear  of  the  axis  of  the  eyeball,  and  only  capillaries  At  the  yel- 
occupy  the  yellow  spot.  In  the  fetus  a branch  of  the  artery  low  spot- 
is  distributed  to  the  back  of  the  lens. 

In  animals  a marginal  vessel  runs  circularly  round  the 
ball  at  the  anterior  termination  (ora  serrata)  of  the  retina. 

b.  The  outer  stratum  (*)  or  columnar  layer  of  the  retina  Outer  layer 
(Jacob’s  membrane)  consists  of  two  different  elements — rods  partsfeClal 
and  cones,  which  are  arranged  with  their  ends  inwards  and 
outwards. 

The  rods  (c)  are  elongated  solid  particles,  which  are  pointed  Rods, 
at  the  inner  end,  and  are  the  more 
numerous  of  the  two  kinds  of  bodies. 

The  cones  (b)  are  shaped  like  a flask 
with  a long  neck,  and  have  the  larger 
end  turned  inwards  : they  do  not  pro- 
ject so  far  out  as  the  rods.  When 
viewed  on  the  outer  surface,  the  cones 
form  large  isolated  swellings  amongst 
the  ends  of  the  rods  (fig.  123,  c),  and 
at  a deeper  level.  By  their  inner  ends 
both  bodies  are  joined  to  the  fibres  of  Muller. 

In  the  fresh  state  both  are  clear  and  homogeneous,  with  characters, 
a glistening  appearance,  but  these  characters  are  soon  do- 
st oyed  by  water  and  other  fluids. 

c.  The  granular  layer  (2)  consists  of  innumerable  rounded  Granular 
or  ovalish  bodies,  collected  into  two  sets  (c,  d),  with  an  ia5crs’ 
intervening  fine  molecular  material.  The  intervening  portion  ^itb  mate- 
has  a striated  appearance,  from  the  passage  of  the  fibres  of 
Mtiller  through  it. 

The  fibres  of  Muller  (b,  c)  pass  vertically  through  the  Fibres  of 
substance  of  the  retina,  from  the  bodies  in  the  columnar  ^ailer* 
layer  to  the  limiting  membrane  on  the  inner  surface.  They 
are  extremely  fine  threads,  and  are  aggregated  into  bundles 
as  they  penetrate  between  the  optic  fibres  ; those  of  the 

* Microscopic  appearance  of  the  outer  surface  of  the  retina. — 
a.  Over  the  yellow  spot.  b.  Near  the  spot.  c.  Middle  of  the  retina. 

The  larger  rings  represent  the  cones,  and  the  smaller  ones  the  rods, 
seen  endwise  in  all  the  figures. 
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Position  and  cones  are  said  to  be  connected  over  the  yellow  spot  with  the 
extent  ^ ^ 

inner  bodies  ( d ) in  the  granular  layer,  and  with  offsets  of 

the  nerve  cells  (Kolliker). 

The  limiting  membrane  is  a very  delicate  layer  on  the 
inner  surface  of  the  retina,  which  is  joined  by  the  fibres  of 
Muller,  and  resembles  the  elastic  layers  of  the  cornea  in  its 
properties. 

In  the  yellow  spot  the  nerve  cells  of  the  inner  stratum 
form  a continuous  layer  : whilst  the  nerve  fibres  extend  only 
yellow  spot.  into  the  circumference,  and  the  molecular  material  of  the 
same  layer  is  absent  over  the  fovea  centralis.  The  granular 
layer  and  the  fibres  of  Miiller  are  absent  over  the  central 
fossa.  Only  the  conical  elements  of  Jacob’s  membrane  (fig. 
123,  a)  are  found  in  this  spot. 

The  colour  of  the  part  is  due  to  yellow  pigment  diffused 
through  all  the  textures  except  Jacob’s  membrane.  Water 
removes  it  readily. 

Capillary  vessels  occupy  the  spot,  whilst  the  larger  branches 
pass  around. 

Vitreous  Body. — A transparent  mass  fills  the  greater 
part  of  the  space  within  the  coats  of  the  eyeball,  which  has 
been  named  vitreous  body  from  its  resemblance  to  glass  ; it 
consists  of  a clear  aqueous  fluid,  contained  in  a translucent 
membrane,  and  has  the  consistence  of  jelly. 

Dissection. — The  vitreous  body  may  be  seen  on  the  eye 
on  which  the  retina  was  dissected,  by  taking  away  the  retina, 
the  ciliary  ligament  and  processes,  and  the  iris. 

To  obtain  a view  of  its  anterior  part  with  the  lens  in 
situation,  an  eyeball  should  be  pinned  upright  on  wax  ; the 
sclerotic  and  choroid  coats  should  be  cut  through  about  a 
quarter  of  an  inch  behind  the  cornea  (p.  779)  ; and  on  re- 
moving carefully  the  cornea,  ciliary  ligament,  and  ciliary 
processes,  the  vitreous  body  will  become  apparent. 

The  vitreous  body  is  globular  in  form,  and  fills  four  fifths 
of  the  ball  of  the  eye,  reaching  forwards  nearly  to  the  iris. 
In  front  the  vitreous  body  is  slightly  hollowed,  and  receives 
the  lens  with  its  capsule, Vfco  which  it  is  closely  united.  The 
fluid  of  the  vitreous  body  has  nearly  the  same  composition 
as  the  aqueous  humour.  Enveloping  the  whole  is  a thin 
membrane  named  hyaloid. 

The  hyaloid  membrane  is  the  fine  transparent  covering  of 
the  vitreous  body.  It  passes  continuously  over  the  surface 
of  that  mass  ; and  in  the  fetus  it  is  connected  with  fibres 
that  penetrate  the  vitreous  body.  On  the  inner  aspect  are 
a few  delicate  nuclei.  At  the  fore  part  it  is  closely  united 
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with  the  membrane  supporting  the  lens  (fig.  11 7,  9),  and 
ends  by  joining  the  back  of  the  capsule  of  the  lens.  At  the 
bottom  of  the  eyeball,  opposite  the  optic  nerve,  the  mem- 
brane is  also  closely  connected  to  the  parts  around.  At 
this  spot  in  the  fetus  it  was  reflected  inwards,  through  the 
centre  of  the  vitreous  mass,  along  the  bloodvessels  supplying 
the  back  of  the  lens. 

This  membrane  and  the  vitreous  mass  are  extra- vascular, 
and  receive  their  nutritive  material  from  the  vessels  of  the 
ciliary  processes  and  retina. 

Suspensory  ligament  of  the  lens  (Ttetzius).  — This  is  a 
transparent  membranous  structure  (fig.  117, 5),  placed  around 
the  lens  at  the  front  of  the  hyaloid  membrane,  and  between 
the  anterior  termination  (ora  serrata)  of  the  retina  and  the 
lens  capsule.  After  the  ciliary  processes  of  the  choroid  coat 
are  detached  from  it,  dark  lines  of  pigment  cover  the  sur- 
face ; and  when  these  are  washed  away  plaits  or  folds, 
ciliary  processes , come  into  view,  which  resemble  the  processes 
of  the  choroid  coat,  but  are  less  prominent  and  longer.  The 
two  sets  of  folds  are  dovetailed  together,  the  prominences  of 
one  membrane  being  received  into  hollows  on  the  other ; and 
thus  the  membrane  gains  a fixed  point  for  supporting  the 
lens.  In  this  membrane  are  stiff  longitudinal  and  elastic  fibres. 

Canal  of  Petit. — Around  the  margin  of  the  lens  is  a small 
canal  (fig.  117, 6 ) about  one  tenth  of  an  inch  across,  which 
has  received  the  above  name.  It  is  situate  between  the 
plaited  part  of  the  suspensory  ligament  and  the  front  of  the 
hyaloid  membrane — being  the  interval  of  separation  between 
the  two.  When  the  canal  has  been  opened  and  distended 
with  air,  it  is  sacculated  at  regular  intervals,  like  the  large 
intestine,  in  consequence  of  the  inflation  of  the  plaits  of  the 
anterior  boundary.  The  margin  of  the  capsule  of  the  lens 
projects  into  the  space. 

Crystalline  lens  and  its  capsule. — The  crystalline  lens 
is  situate  behind  the  pupil  of  the  eye  (fig.  117,  l),  and  acts 
in  bringing  to  a focus  on  the  retina  the  rays  of  light  passing 
through  that  aperture. 

The  capsule  is  a firm  and  very  elastic  transparent  case, 
which  is  permeable  to  fluid,  and  closely  surrounds  the  lens. 
It  is  seated  in  a hollow  on  the  front  of  the  vitreous  body. 
The  anterior  part  projects  towards  the  iris  and  the  pupil  ; 
whilst  the  posterior  is  received  in  the  vitreous  body,  to 
which  it  is  inseparably  united.  The  circumference  of  the 
case  corresponds  with  the  canal  of  Petit. 

Its  anterior  surface  (fig.  117,  7)  is  free  in  the  posterior 
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chamber  of  the  eye,  and  gives  attachment  towards  the  cir- 
cumference (Hq  th  of  an  inch  off)  to  the  suspensory  ligament. 

The  anterior  part  of  the  capsule  is  four  or  five  times  thicker 
than  the  posterior,  as  far  outwards  as  to  the  attachment 
of  the  suspensory  ligament,  and  supports  itself  after  the 
removal  of  the  lens  ; it  is  firm  and  quite  transparent,  being 
structureless,  and  remains  clear  for  some  time  when  immersed 
in  spirit,  acids,  and  boiling  water,  like  the  elastic  layers  of 
the  cornea.  The  posterior  part  of  the  capsule  (8)  is  thin  and 
membranous,  and  decreases  in  thickness  towards  the  centre ; 
it  is  joined  by  the  hyaloid  membrane  of  the  vitreous  body. 

In  the  adult  human  eye  the  capsule  of  the  lens  is  not 
supplied  with  bloodvessels  ; but  in  the  fetus  a branch  of  the 
central  artery  of  the  retina  passes  through  the  vitreous  body 
to  supply  it  on  the  posterior  aspect.  * 

Dissection. — The  lens  will  be  obtained  by  cutting  across 
the  thin  membranous  capsule  in  which  it  is  enclosed. 

The  lens, — When  the  lens  is  removed  from  its  capsule,  it 
is  a solid  and  transparent  doubly  convex  body  ; but  the 

curves  are  unequal  on 
the  two  surfaces,  the 
posterior  being  greater 
than  the  anterior.  Its 
margin  is  somewhat 
rounded.  Its  measure- 
ment from  side  to  side  }. 
is  from  one  third  to  " 
half  an  inch,  and  from 
before  back  about  one  I 
fourth  of  an  inch.  The  i j 
density  increases  from 
the  circumference  to  j I 
the  centre ; for  the 
superficial  part  rubs 
off  easily  with  the 
finger  ; but  the  deeper  portion  is  hard  and  firm,  and  is  | 
named  the  nucleus. 

On  each  surface  are  three  lines  diverging  from  the  centre, 
and  reaching  towards  the  margin  (fig.  124)  ; they  are  the 
edges  of  planes  or  septa,  and  are  so  situate  that  those  on 
one  side  are  intermediate  in  position  to  those  on  the  other. 


Fig.  124.* 


* Flanes  or  septa  at  the  pole  of  the  leas,  with  the  attached  fibres. — 
b Fibres  reaching  the  centre  of  the  lens  between  the  planes.  2.  Fibres 
joining  the  extremity  of  a plane  or  septum.  4.  Fibres  -uniting  with 
the  plane  between  its  extremities. 
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In  the  human  eye  they  are  not  distinctly  seen,  because  they 
bifurcate  repeatedly  as  they  extend  outwards. 

Covering  the  surface  of  the  lens,*  and  connecting  it  with  A layer  of 
the  capsule,  is  a layer  of  very  transparent  nucleated  cells  t^the^ap^ 
(fig.  125,  a),  which  can  be  recognised  only  in  a fresh  eye.  sule- 
After  a little  time  these  cells  absorb  moisture  from  the 
aqueous  humour,  and  breaking  down  form  the  fluid  that  has 
been  called  aqua  Morgagni  ; but  naturally  there  is  not  any 
fluid  between  the  lens  and  its  capsule. 

Structure. — After  the  lens  has  been  hardened  by  spirit  or  Lens  is 
boiling,  it  may  be  demonstrated  to  consist  of  a series  of lammar- 
layers  arranged  one  within  another,  like  those  in  an  onion. 

Under  the  microscope  each  layer  may  be  seen  to  be  con- 
structed of  minute  parallel  fibres.  No  bloodvessels  are 
found  in  its  texture.  It  consists  mostly  of  albumen. 

The  laminae  of  each  surface  have  their  apices  in  the  tlie 

centre,  where  the  septa  meet, 
and  may  be  detached  from 
one  another  at  that  spot,  and 
turned  outwards. 

The  constituent  fibres  of 
the  laminse  are  about  ^oVo^1 
of  an  inch  in  diameter,  solid 
and  rather  flat,  but  most 
flattened  at  the  margin  of 
the  lens  ; and  the  deeper 
fibres  are  narrowed  and  less 
distinct.  % The  edges  are 
slightly  wavy  (fig.  125,  b), 
and  each  fibre  touches  six  others  ; viz.,  two  on  each  side, 
with  one  above,  and  another  below  : contiguous  fibres  are  a£e  wavy  at 
therefore  dovetailed  together,  and  this  interlocking  is  best  and  six-’ 
seen  in  the  lens  of  the  codfish.  sided, 

They  are  connected  at  their  extremities  to  the  partitions  and  attached 
on  the  opposite  surfaces  of  the  lens  in  this  way : — those  that 
are  attached  to  the  pole  or  the  spot  where  the  septa  meet  on  ends, 
the  one  aspect,  are  fixed  to  the  extremity  of  a septum  on 

* According  to  some  Anatomists  the  cells  exist  only  on  the  anterior 
surface  of  the  lens. 

f Cells  and  fibres  of  the  lens  magnified  (Bowman). — a.  Cells  uniting 
the  body  of  the  lens  to  the  capsule.  b.  Lens-fibres  with  slightly 
wavy  edges. 

+ The  fibres  are  described  by  Kolliker  as  tubes  containing  a ‘ £ clear 
viscid  albuminoid  matter,”  and  terminating  at  the  septa  in  elavate 
and  fusiform  enlargements. 
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the  other  aspect ; and  the  rest  of  the  fibres  passing  between 
two  septa  are  connected  at  one  end  nearer  to  the  pole,  and  at 
the  other  end  farther  from  it,  with  the  exception  of  the 
middle  fibres  which  are  at  the  same  distance  from  the  ends 
of  the  septa. 

Changes  in  the  lens  with  age. — In  infancy  the  lens  is 
situate  further  forwards  than  in  adult  age,  and  touches  the 
iris. 

Its  form  is  nearly  spherical  in  the  fetus,  but  its  convexity 
decreases  with  age,  particularly  on  the  anterior  aspect,  until 
the  lens  becomes  flattened  in  old  people. 

In  the  fetus  it  is  reddish  in  colour,  is  soft,  and  is  not 
quite  transparent  ; in  youth  and  mature  age  it  is  firm  and 
clear  ; and  in  old  age  it  becomes  denser  and  of  a yellowish 
colour. 


CHAPTER  XI. 

DISSECTION  OF  THE  EAR. 


The  organ  of  hearing  is  made  np  of  many  complex  parts, 
which  are  lodged  in,  or  are  attached  to  the  surface  of  the 
temporal  bone. 

The  fundamental  part  in  this  organ,  as  in  the  eyeball,  is 
an  expansion  of  a special  nerve  over  a membrane  containing 
fluid.  For  its  protection  this  structure  is  enclosed  in  bone. 
It  is  surrounded  by  certain  accessory  bodies  which  collect, 
and  convey  to  it  the  undulations  of  sound. 

The  several  parts  constituting  the  auditory  apparatus  may 
be  arranged  into  those  outside,  and  those  within  the  sub- 
stance of  the  temporal  bone. 

The  external  set  (outer  ear),  which  may  be  first  examined, 
include  the  pinna  or  auricle,  and  the  auditory  canal  : the 
former  has  been  noticed  at  page  36,  and  the  latter  is  described 
below\ 

The  auditory  canal  {meatus  auditorius  externus)  is  the 
passage  which  leads  from  the  pinna  to  a cavity  in  the  tem- 
poral bone  named  the  tympanum,  and  transmits  inwards 
sounds. 

Dissection. — To  obtain  a view  of  this  canal,  a recent  tem- 
poral bone  is  to  be  taken,  to  which  the  cartilaginous  pinna 
remains  attached.  After  the  soft  parts  are  removed,  the 
squamous  part  of  the  bone  in  front  of  the  Glasserian  fissure 
is  to  be  sawn  off ; and  the  fore  part  of  the  meatus,  except 
the  portion  below  that  gives  support  to  the  thin  membrana 
tympani,  is  to  be  cut  away  with  a bone  forceps. 

This  canal  is  about  one  inch  and  a quarter  in  length,  and 
is  formed  partly  by  bone,  and  partly  by  cartilage  and  mem- 
brane. It  is  directed  forwards  somewhat  obliquely  ; and 
sometimes  it  is  bent  downwards  rather  beyond  the  middle, 
so  that  the  floor  slopes  from  that  spot  both  outwards  and 
inwards.  In  shape  it  is  rather  flattened  from  before  back- 
wards ; and  it  is  narrowest  in  the  osseous  part.  The  outer 
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extremity  is  continuous  with  a hollow  (concha)  of  the  ex- 
ternal ear,  and  the  inner  is  closed  by  the  membrana  tympani. 

The  cartilaginous  is  the  largest  part.  It  is  about  half  an 
inch  in  length,  and  is  formed  chiefly  by  that  portion  of  the 
pinna  of  the  outer  ear  which  is  attached  to  the  margin  of  the 
meatus  ; but  at  the  upper  and  posterior  aspect  the  cartilage 
is  deficient,  and  the  tube  is  closed  by  fibrous  tissue.  Two 
or  three  fissures  (fissures  of  Santorini)  are  found  in  the  piece 
of  cartilage. 

The  osseous  part  is  about  three  quarters  of  an  inch  long 
in  the  adult,  and  is  rather  constricted  about  the  middle,  near 
which  it  may  be  bent  as  before  said.  Its  outer  extremity  is 
dilated,  and  the  posterior  projects  further  than  the  anterior 
wall ; the  greater  part  of  the  margin  is  rough,  and  gives 
attachment  to  the  cartilage  of  the  pinna.  The  inner  end  is 
less  dilated,  and  is  marked  in  the  dry  bone,  except  at  the 
upper  part,  by  a groove  for  the  insertion  of  the  membrane  of 
the  tympanum  ; it  is  so  sloped  that  the  anterior  wall  juts 
beyond  the  posterior  by  about  two  lines. 

In  the  fetus  the  osseous  part  of  the  meatus  is  absent. 
After  birth  it  grows  out  of  the  osseous  ring  (tympanic  bone) 
which  supports  the  membrana  tympani,  and  joins  the  rest  of 
the  temporal  bone. 

Lining  of  the  meatus.  — A prolongation  of  the  integument 
lines  the  auditory  passage,  and  is  continued  over  the  mem- 
brane of  the  tympanum  in  the  form  of  a thin  pellicle.  At  : 
the  entrance  of  the  meatus  afe  a few  hairs.  In  the  sub- 
cutaneous  tissue  of  the  cartilaginous  part  of  the  meatus  are 
some  ceruminous  glands,  resembling  in  form  and  arrange-  i 
ment  the  sweat  glands  of  the  skin,  which  secrete  the  ear 
wax,  and  open  on  the  surface  by  separate  orifices  ; these  are 
most  abundant  in  that  portion  of  the  tube  which  is  formed  ! 
by  fibrous  tissue. 

Vessels  and  nerves. — The  meatus  receives  its  arteries  from 
the  posterior  auricular,  the  internal  maxillary,  and  the  tem- 
poral branch  of  the  external  carotid  trunk.  Its  nerves  are 
derived  from  the  auriculo-temporal  branch  of  the  fifth  nerve, 
and  enter  the  auditory  passage  between  the  bone  and  the  , 
cartilage  (p.  97). 

The  internal  constituents  of  the  auditory  apparatus  are 
enclosed  within  the  temporal  bone,  and  consist  of  two  large 
spaces,  named  tympanum  and  labyrinth,  with  their  accessory 
parts. 

The  tympanum,  or  drum  of  the  ear,  is  a hollow  interposed 
between  the  meatus  auditorius  and  the  deeper  labyrinthic 
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cavity.  It  communicates  with  the  pharynx  by  a tube  (Eus- 
tachian), through  which  the  mucous  membrane  and  the  air 
have  access  to  it ; and  it  is  traversed  by  a chain  of  small 
bones,  with  which  special  muscles  and  ligaments  are  con- 
nected. Numerous  and  minute  vessels  and  nerves  are  con- 
tained in  the  space. 

Dissection. — The  tympanic  cavity  is  to  be  opened  in  both 
a dried  and  a recent  bone. 

On  the  dry  temporal  bone,  after  removing  most  of  the  Open  it  in 
squamous  portion  by  means  of  a vertical  cut  of  the  saw 
through  the  root  of  the  zygoma  and  the  Glasserian  fissure, 
the  tympanum  will  be  brought  into  view  by  cutting  away 
with  the  bone  forceps  the  anterior  part  of  the  meatus  audi- 
torius,  and  the  projecting  bone  above  that  forms  the  roof 
of  the  cavity. 

In  the  recent  bone,  in  addition  to  the  preparation  al-  and  in  the 
ready  made  of  the  meatus  auditorius,  only  the  roof  of  the  recent  bone* 
tympanum  should  be  taken  away  as  far  as  may  be  neces- 
sary, and  without  doing  injnry  to  the  membrana  tympani, 
the  chorda  tympani  nerve,  and  the  chain  of  bones  with  its 
muscles. 

Form. — The  cavity  of  the  tympanum  has  the  form  of  a Form  and 
small,  round,  flat  box,  placed  on  the  edge  ; — the  outer  and 
inner  boundaries  being  flattened  and  the  circumference  cir- 
cular. Its  size  is  greater  from  point  to  point  of  the  circum-  dimensions, 
ference  than  across  the  space  or  from  without  inwards  ; in 
the  former  direction  it  is  about  half  an  inch,  but  in  the 
latter  not  more  than  half  that  measurement. 

The  inner  boundary  is  of  greater  extent  than  the  outer,  Inner  wall 
and  on  it  the  following  objects  are  to  be  noticed.  Occupy-  byptomon- 
ing  nearly  the  whole  surface  is  the  large  projection  of  the  and 
promontory  which  becomes  pointed  posteriorly,  and  is  marked  1 s groo^es’ 
by  two  or  three  minute  grooves  that  lodge  the  nerves  form- 
ing the  anastomosis  of  Jacobson.  Above  and  below  the 
posterior  or  narrowed  part  of  the  promontory  is  a large 
aperture,  and  both  lead  into  the  labyrinthic  spaces.  The 
upper  opening  resembles  in  shape  the  half  segment  of  a 
circle,  with  the  convexity  placed  upwards,  and  is  named 
fenestra  ovalis : towards  the  inner  or  vestibular  cavity  (part  Fenestra 
of  the  labyrinth)  it  has  a sharp,  prominent  margin  ; and  ovails- 
over  it,  in  the  recent  state,  the  inner  bone  (stapes)  of  the 
osseous  chain  is  fixed.  The  lower  aperture,  named  fenestra  Fenestra 
rotunda , is  rather  irregular  or  triangular  in  shape,  and  leads 
into  the  cochlea : it  is  situate  within  a funnel-shaped  hollow, 
somewhat  oval  in  form  on  the  surface.  In  the  recent  state 
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it  is  closed  by  a tliin  membrane,  the  secondary  membrane  of 
the  tympanum. 

The  outer  boundary  of  the  cavity  is  formed  by  the  mem- 
brana tympani,  and  by  a small  part  of  the  surrounding  bone. 
Above  the  membrane  and  in  front  of  it,  is  the  Glasserian  or 
glenoid  fissure,  which  is  occupied  in  the  fresh  condition  of 
the  body  by  the  long  process  of  one  of  the  small  bones 
named  malleus  and  by  a small  muscle,  the  laxator  tym- 
pani. Crossing  the  membrane  towards  the  upper  part 
is  the  chorda  tympani  nerve,  which  passes  through  an  aper- 
ture internal  to  or  in  the  Glasserian  fissure. 

The  circumference  of  the  tympanum  is  circular,  and  in 
some  parts  it  is  rough  and  uneven  on  the  surface.  In  pass- 
ing around  the  cavity  the  student  may  observe  the  following 
points  in  its  anatomy. 

The  roof  is  wide  and  flattened,  and  consists  of  the  thin 
osseous  plate  between  the  cranial  and  tympanic  cavities. 
The  floor  is  narrow,  and  is  curved  over  the  subjacent  jugular 
fossa  ; in  the  dry  bone  it  has  more  or  less  of  an  areolar  or 
spongy  texture,  as  well  as  some  small  apertures  communi- 
cating with  the  fossa  beneath. 

At  the  posterior  part  of  the  circumference,  towards  the 
roof,  is  one  large,  together  with  other  smaller  apertures  lead- 
ing into  the  mastoid  cells.  Below  this  aperture,  but  near 
the  inner  wall  and  on  a level  with  the  narrowed  part  of  the 
promontory,  is  a small  conical  projection  named  the  pyra- 
mid : this  is  perforated  by  an  aperture,  and  contains  the 
stapedius  muscle.  A minute  canal  connects  the  hollow  in 
this  projection  with  the  aqueduct  of  Fallopius.  Attaching 
generally  the  pyramid  to  the  above-mentioned  part  of  the 
promontory,  is  a small  round  spiculum  of  bone.  In  a line 
with  the  pyramid,  and  arching  upwards  from  it  above  the 
fenestra  ovalis,  is  a bony  ridge  marking  the  situation  of  the 
aqueduct  of  Fallopius. 

The  front  of  the  tympanic  cavity  corresponds  with  the 
carotid  canal,  only  a thin  scale  of  bone  intervening.  In  it 
are  the  apertures  of  two  canals  that  lie  on  the  outer  side  of 
the  passage  for  the  carotid  artery  : — the  upper  one  contains 
the  tensor  tympani  muscle,  and  the  lower  one  is  the  Eusta- 
chian tube.  Between  the  two  canals  is  a thin  osseous 
lamina,  which  is  hollowed  above  and  dilated  at  the  inner  end, 
and  is  named  processus  cochlear  if  or  mis. 

Some  parts  that  have  been  referred  to  above,  viz.  the 
membrana  tympani,  the  Eustachian  tube,  and  the  secondary 
tympanic  membrane,  require  a separate  notice. 
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The  membrana  tympani  (fig.  126)  is  a thin  partition  be-  Membrana 
tween  the  meatus  auditorius  and  the  cavity  of  the  tympanum.  tympanl  ’ 
It  is  oval  in  form,  and  is  attached  by  its  circumference  to  a 


Fig.  126.* 


groove  at  the  inner  end  of  the  auditory  passage  : but  in  the  state  in  the 
fetus  it  is  fitted  into  a separate  osseous  ring,  the  tympanic  the  fetus, 
bone.  The  membrane  is  placed  very  obliquely  with  respect  situation ; 
to  the  meatus,  so  that  it  forms  with  the  floor  of  that  passage 
an  angle  of  45  degrees,  and  the  outer  surface  is  directed 
downwards.  Towards  the  auditory  canal  the  surface  is  con-  surfaces, 
cave  ; but  in  the  tympanum  it  is  convex,  and  attached  to 
its  upper  half  is  the  handle  of  the  malleus  (2)  one  of  the 
tympanic  ossicles. 

Structure.  — This  membrane  is  formed  of  three  strata  or  it  is  formed 
structures,  an  external,  internal,  and  middle.  Two  of  these  °ar^  epitbe- 
are  obtained  from  the  common  covering  and  lining  of  the  lial»  and 
body : thus,  the  outer  one  is  part  of  the  integuments  of  the 
meatus  ; and  the  inner  layer  is  'derived  from  the  mucous 
membrane  of  the  tympanum.  The  middle  stratum  is  formed  fibrous 
of  fibrous  tissue,  and  is  fixed  to  the  groove  in  the  bone  as  stratum- 
before  said.  From  the  centre,  where  it  is  connected  with 
the  handle  of  the  malleus,  fibres  radiate  externally  towards 
the  circumference ; and  near  the  margin  at  the  inner  sur- 
face is  a band  of  stronger  circular  fibres,  which  diminishes 
gradually  and  ceases  towards  the  middle. 

The  Eustachian  tube  is  the.  channel  through  which  the  Eustachian 
tympanic  cavity  communicates  with  the  fauces.  It  is  about 
an  inch  and  a half  in  length,  and  is  directed  downwards  and 
inwards  to  the  pharynx.  Like  the  meatus  auditorius,  it  is 
partly  osseous  and  partly  cartilaginous  in  texture. 

The  osseous  part  is  rather  more  than  half  an  inch  in  an  osseous 
length,  and  is  narrowed  at  the  middle.  Its  opening  in  the  part ; 
tympanum,  and  its  situation  with  respect  to  the  canal  for  the  situation 

* Inner  and  outer  views  of  the  membrane  and  ossicles  of  the  tym- 
panum : the  right-hand  figure  shows  the  inner  surface. — 1.  Membrana 
tympani.  2.  Malleus.  3.  Stapes.  4.  Incus  bone.  . 
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tensor  tympani  muscle  have  been  alluded  to  ; its  course  in 
the  temporal  bone  is  along  the  angle  of  union  of  the  squa- 
mous and  petrous  portions,  outside  the  canal  of  the  carotid 
artery.  Externally  it  ends  in  a dilated  and  somewhat  oval 
opening,  with  the  longest  measurement  in  a vertical  direc- 
tion and  with  an  irregular  margin,  which  gives  attachment 
to  the  special  cartilage  completing  the  canal. 

The  cartilaginous  part  of  the  tube  is  nearly  an  inch  in 
length,  and  extends  from  the  temporal  bone  to  the  interior 
of  the  pharynx  (see  p.  134). 

Through  this  tube  the  mucous  membrane  of  the  tympanum 
is  continuous  with  that  of  the  pharynx  ; and  through  it,  by 
reason  of  its  inclination  downwards,  the  mucus  passes  from 
that  cavity. 

The  secondary  membrane  of  the  tympanum  is  placed 
within  the  fenestra  rotunda,  and  is  rather  concave  towards 
the  tympanum,  but  convex  towards  the  cochlear  passage 
which  it  closes. 

It  is  formed  of  three  strata,  like  the  membrane  on  the 
opposite  side  of  the  tympanum,  viz.  an  external  or  mucous, 
derived  from  the  lining  of  the  tympanum  ; an  internal  or 
serous,  continuous  with  that  clothing  the  cochlea  ; and  a 
central  layer  of  fibrous  tissue. 

Ossicles  of  the  Tympanum.  — These  are  three  in  number, 
and  are  placed  in  a line  across  the  tympanic  cavity.  The 
outer  one  is  named  malleus  from  its  resemblance  to  a mallet;  \ 
the  next,  incus,  from  its  similitude  to  an  anvil  ; and  the  ' 
last,  stapes,  from  its  likeness  to  a stirrup.  For  the  exami- 
nation of  these  little  bones,  the  student  should  be  provided 
with  some  separate  dry  specimens,  besides  the  ossicles  that 
are  in  position  in  the  cavity. 

The  malleus  (fig.  127,  a)  is  the  longest  bone,  and  is  twisted 
and  bent.  It  is  large  at  one  end  (head)  and  small  and 
pointed  at  the  other  (handle)  ; and  it  has  besides  two  pro- 
cesses with  a narrowed  part  or  neck.  The  head  or  capitu- 
lum  (])  is  free  in  the  cavity,  is  oval  in  shape,  and  is  smooth 
except  at  the  back,  where  there  is  a depression  (5)  for  arti- 
culation with  the  next  bone.  The  neck  is  the  slightly 
twisted  part  between  the  head  and  the  processes.  The 
handle  or  manubrium  (2)  decreases  in  size  towards  the  tip, 
and  is  flattened  from  before  backwards,  except  at  the  extre- 
mity where  it  is  compressed  from  within  outwards  : to  its 
outer  margin  the  membrana  tympani  is  connected.  The 
processes  of  the  bone  are  two  in  number,  long  and  short  : — 

The  short  one  *(4)  springs  from  the  root  of  the  handle  on  the 


iind  short 
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outer  side,  and  is  connected  with,  the  membrane  of  the  tym-  aud  lon£ 
panum.  The  long  process — processus  gracilis  (3),  is  a flat- 
tened slender  piece  of  bone,  which  is  connected  with  the 
neck  of  the  malleus  at  the  anterior  aspect,  and  extends  into 
the  Glasserian  fissure  : in  the  adult  this  process  is  joined 
with  the  surrounding  bone,  and  cannot  be  separated  from  it. 

The  incus  is  a flattened  bone  (fig.  127,  b),  and  consists  of  incus, 
a body  and  two  processes.  The  body  is  hollowed  at  the  its  body ; 

Fig.  127.* 


A 


upper  and  anterior  part  (4)  to  articulate  with  the  malleus. 

The  two  processes  (long  and  short)  extend  from  the  side  processes ; 
opposite  to  the  articulation:  — The  shorter  process  (3)  isj^’tand 
somewhat  conical,  and  is  received  into  the  aperture  of  the 
mastoid  cells  : the  long  process  (2)  decreases  towards  the 
extremity,  where  it  curves  and  ends  in  a rounded  and  convex 
point,  the  orbicular  process. 

The  stapes  (fig.  127,  c)  has  a base  or  wider  part,  and  stapes; 
two  sides  or  crura  that  are  blended  at  the  opposite  end 
in  a head  like  a stirrup.  The  base  (4)  is  formed  by  a thin  base; 
osseous  plate,  which  is  convex  at  one  margin  and  almost  flat 
at  the  other,  corresponding  with  the  shape  of  the  fenestra 

* Ossicles  of  the  tympanum  separate  and  united. — A.  Malleus  : 

1.  Head.  2.  Handle.  3.  Long  process.  4.  Short  process.  5.  Ar- 
ticular surface.  B.  Incus:  1.  Head.  2.  Long  process.  3.  Short 
process.  4.  Articular  surface.  0..  Stapes  : 1.  Head.  2.  Posterior 
crus.  3.  Anterior  crus,  4.  d^he  base.  C*.  View  of  the  end  of  the 
stapes.  D.  The  three  ossicles  articulated  together. 
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ovalis  : the  surface  that  is  turned  to  the  vestibule  is  convex, 
whilst  the  opposite  is  excavated.  The  head  (])  is  marked 
by  a superficial  depression  which  receives  the  orbicular  pro- 
cess of  the  incus  ; and  below  it  is  a constricted  part,  the 
neck  of  the  bone.  The  crura  extend  from  the  base  to  the 
neck,  and  are  grooved  on  the  inner  surface  like  the  base  : 
the  anterior  crus  (3)  is  shorter  and  straighter  than  the  other. 

Position  of  the  ossicles  (fig.  127,  d). — The  malleus  is 
placed  vertically  in  the  tympanum,  with  the  head  upwards, 
and  the  articular  surface  turned  backwards  to  its  articulation 
with  the  incus  : its  handle  is  attached  externally  to  the 
membrana  tympani  ; and  its  long  process  is  directed  for- 
wards into  the  Glasserian  fissure.  The  incus  is  so  placed 
that  the  long  process  is  vertical,  and  the  short  one  horizontal. 
Externally  it  is  united  with  the  malleus,  and  its  processes 
are  thus  disposed  : — the  short  one  is  received  into  the  aper- 
ture of  the  mastoid  cells  ; and  the  long  process  descends, 
like  the  handle  of  the  malleus,  but  rather  posterior  to  it  and 
nearer  the  inner  wall  of  the  cavity,  to  join  interiorly  with 
the  stapes.  The  stirrup  bone  has  a horizontal  position,  with 
the  crura  directed  forwards  and  backwards  : its  base  is  fixed 
over  the  fenestra  ovalis,  and  its  head  is  united  with  the  long 
process  of  the  incus. 

Ligaments  of  the  ossicles. — The  small  bones  of  the  tym- 
panic cavity  are  united  into  one  chain  by  articular  ligaments, 
and  are  further  kept  in  position  by  ligaments  that  fix  them 
to  the  surrounding  wall. 

From  one  bone  to  another. — The  ossicles  are  connected 
together  at  the  points  where  they  touch  by  articulations  cor- 
responding with  the  joints  of  larger  bones  ; for  the  osseous 
surfaces  are  covered  with  cartilage,  and  are  surrounded  by  a 
capsular  ligament  of  fibrous  tissue,  whilst  a synovial  sac  is 
present  in  the  joint.  One  articulation  of  the  nature  above 
described  exists  between  the  heads  of  the  malleus  and  incus, 
and  a second  between  the  extremity  of  the  long  process  of 
the  incus  and  the  head  of  the  stapes. 

Between  the  bones  and  the  wall. — The  bones  are  kept 
in  place  by  the  reflection  of  the  mucous  membrane,  and  by 
special  ligaments.  From  the  head  of  the  malleus  a short 
suspensory  band  of  fibres  is  directed  upwards  to  the  roof  of 
the  tympanum.  Another  ligamentous  band  passes  back- 
wards from  the  incus , near  the  end  of  its  short  process,  to 
the  posterior  part  of  the  containing  cavity.  And  the  base  of 
the  stapes  is  connected  to  the  margin  of  the  fenestra  ovalis 
by  fibres  that  constitute  an  orbicular  ligament. 
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In  the  recent  bone  the  thin  mucous  membrane  closes  the  Membrane 
interval  between  the  crura  of  the  stapes,  and  is  attached  to  ofstaPes* 
the  groove  on  their  inner  aspect. 

Muscles  of  the  ossicles.  — Three  muscles  which  possess  Three  ^ ^ 
transversely  striated  fibres  are  in  connection  with  the  chain  the  ossicles, 
of  bones ; two  of  these  are  attached  to  the  malleus,  the  other 
to  the  stapes. 

The  tensor  tympani  (internal  muscle  of  the  malleus)  is  Tensor  tym- 
contained  in  a special  bony  canal,  which  must  be  laid  open  a bouyeS  m 
to  see  it  completely.  It  is  the  largest  and  most  distinct  of  canal- 
the  muscles  of  the  tympanum,  and  takes  the  shape  of  the 
containing  tube.  The  muscle  arises  from  the  surface  of  its  Origin, 
bony  canal,  also  slightly  in  front  from  the  cartilage  of  the 
Eustachian  tube.  Posteriorly  it  ends  in  a tendon  which, 
contained  in  a sheath,  is  reflected  over  the  end  of  the  coch- 
leariform  process  as  over  a pulley,  and  is  inserted  into  the  insertion 
inner  border  of  the  handle  of  the  malleus,  near  its  base.  It  mtomalleus- 
receives  a special  nerve  from  the  otic  ganglion. 

The  stapedius  is  lodged  in  the  canal  hollowed  in  the  inte-  f^at^eediusr^s 
rior  of  the  pyramid.  Arising  from  the  circumference  of  mid 
the  tube,  the  muscle  ends  superiorly  in  a small  tendon ; this 
issues  from  the  pyramid,  and,  encased  in  a sheath,  is  inserted  attached  to 
into  the  neck  of  the  stapes  at  the  posterior  part.  stapes. 

Laxator  tympani  (external  muscle  of  the  malleus). — It  is  Laxator 
connected  externally  with  the  spinous  process  of  the  sphenoid  tympani- 
bone ; and  its  tendon,  passing  through  the  Grlasserian  fissure,  is  0rigm* 
attached  to  the  neck  of  the  malleus  above  the  processus  gracilis.  Insertion. 

Mucous  membrane  of  the  tympanum. — The  mucous  lining  Lining  of 
of  the  tympanic  cavity  adheres  closely  to  the  wall,  and  is  tympanurn* 
continuous  with  that  of  the  pharynx  through  the  Eustachian 
tube.  It  assists  to  form  part  of  the  membrana  tympani, 
and  of  the  secondary  membrane  in  the  fenestra  rotunda,  and 
is  continued  moreover  into  the  mastoid  cells  through  the 
aperture  leading  into  them  ; it  is  reflected  also  over  the  chain 
of  bones  and  the  muscles  and  ligaments.  Its  surface  is 
covered  with  a ciliated  epithelium.  A layer  of  epithelium  Epithelium, 
can  be  detached  from  the  inner  surface  of  the  membrana 
tympani,  in  the  same  manner  as  a cuticular  stratum  may  be 
separated  on  the  outer  side. 

Bloodvessels.  — The  arteries  of  the  tympanum  are  fur-  Arteries  are 

. j ir  branches  of 

nished  from  the  following  branches  of  the  external  carotid,  carotid. 

viz.,  internal  maxillary,  posterior  auricular,  ascending  pha- 
ryngeal ; and  some  offsets  come  also  from  the  internal  carotid 
in  the  temporal  bone.  The  veins  join  the  middle  meningeal  Veins, 
and  pharyngeal  trunks. 
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a.  The  internal  maxillary  artery  supplies  a tympanic, 
branch  (inferior),  which  is  distributed  in  the  membrane  of 
the  tympanum.  It  gives  also  an  offset  to  the  cavity  from 
the  petrosal  branch  of  the  middle  meningeal  artery  ; this 
enters  the  temporal  bone  by  the  hiatus  Fallopii. 

b.  The  stylo-mastoid  branch  of  the  posterior  auricular 
artery,  entering  the  lower  end  of  the  aqueduct  of  Fallopius, 
gives  twigs  to  the  back  of  the  cavity,  and  the  mastoid  cells. 
One  of  this  set,  superior  tympanic , anastomoses  with  the 
tympanic  branch  of  the  internal  maxillary  artery,  and  forms 
a circle  around  the  membrana  tympani,  from  which  branches 
are  directed  inwards. 

c.  Other  branches  from  the  ascending  pharyngeal,  or  from 
the  inferior  palatine  artery,  enter  the  space  along  the  Eusta- 
chian tube. 

Nerves. — The  lining  membrane  of  the  tympanum  is  sup- 
plied from  the  plexiform  communication  (tympanic  plexus) 
established  between  Jacobson’s  and  the  sympathetic  nerve  : 
but  the  muscles  derive  their  nerves  from  other  sources. 
Crossing  the  cavity  is  the  chorda  tympani  branch  of  the 
facial  nerve. 

Dissection.  — The  preparation  of  the  tympanic  plexus  will 
require  a separate  fresh  temporal  bone,  which  has  been 
softened  in  diluted  hydrochloric  acid,  and  in  which  the 
nerves  have  been  hardened  in  spirit. 

The  origin  of  Jacobson’s  nerve  from  the  glosso-pharyngeal 
is  first  to  be  sought  close  to  the  skull  (p.  113)  ; and  the 
auricular  branch  of  the  pneumo-gastric  is  to  be  looked  for  at 
the  same  time. 

Supposing  the  nerves  to  be  found,  the  student  should 
place  the  scalpel  on  the  outer  side  of  the  Eustachian  tube, 
and  carry  it  backwards  through  the  vaginal  and  styloid  pro- 
cesses of  the  temporal  bone,  so  as  to  take  away  the  outer  part 
of  the  tympanum,  but  without  opening  the  lower  end  of  the 
aqueduct  of  Fallopius,  lest  the  facial  nerve  should  be  injured. 
After  the  tympanum  has  been  laid  open,  J acobson’s  nerve  is 
to  be  followed  in  its  canal;  and  the  branches  that  lie  in  the 
grooves  on  the  surface  of  the  promontory  are  to  be  pursued 
— one  of  these  arching  forwards  and  two  coursing  upwards. 

The  connections  of  the  chorda  tympani  nerve  can  be  seen 
on  the  preparation  used  for  the  muscles. 

The  tympanic  branch  of  the  glosso-pharyngeal  nerve  (nerve 
of  Jacobson,  p.  116)  enters  a special  aperture  in  the  tem- 
poral bone,  and  is  conducted  by  it  to  the  inner  wall  of  the 
tympanum.  In  this  cavity  the  nerve  supplies  filaments  to 
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the  lining  membrane  ; and  it  terminates  in  the  three  following  and  other 
branches,  which  are  contained  in  grooves  on  the  promontory,  viz ; 
hnd  connect  this  nerve  with  others.* 

Branches.  — a.  One  branch  is  arched  forwards  and  down-  One  to  the 
wards,  and  enters  the  carotid  canal  to  commnnicate  with  the 
sympathetic  on  the  artery  (p.  122). 

b.  A second  is  directed  upwards  to  join  the  large  super-  to 

ficial  petrosal  nerve  in  the  hiatus  Fallopii  (p.  150).  nerve. 

c.  And  the  third  filament  has  the  following  course  to  reach  And  a third 
the  otic  ganglion  : it  ascends  towards  the  upper  surface  of  ganglion, 
the  petrous  part  of  the  temporal  bone,  passing  in  front  of 

the  fenestra  ovalis  but  beneath  the  canal  for  the  tensor  tym- 
pani  muscle,  and  near  the  gangliform  enlargement  on  the 
facial  nerve,  to  which  it  is  connected  by  filaments  (p.  154). 

Beyond  the  union  with  the  facial,  the  nerve  is  named  small  This  called 
superficial  petrosal , and  is  continued  forwards  external  to  the  g^a  petr° 
hiatus  Fallopii,  but  without  appearing  on  the  surface  of  the 
temporal  bone,  until  it  issues  from  the  skull  to  end  in  the 
otic  ganglion  (p.  155). 

Nerves  to  muscles. — The  tensor  tympani  muscle  is  supplied  Nerves  for 
• • • ^h.6  muscles 

by  a branch  from  the  otic  ganglion  (p.  155)  ; the  stapedius 
receives  an  offset  from  the  facial  trunk  ; and  the  laxator 
tympani  from  the  chorda  tympani  nerve  (?). 

The  chorda  tympani  is  a branch  of  the  facial  nerve,  and  is  Chorda 
now  seen  in  the  part  of  its  course  through  the  tympanum,  crosses111 
Entering  the  cavitjT  behind,  it  crosses  the  membrana  tympani,  cavity, 
and  issues  from  the  space  by  a special  aperture  internal  to  or 
in  the  Glasserian  fissure,  to  join  the  gustatory  nerve.  Its 
farther  course  is  described  at  page  99. 

The  auricular  branch  of  the  vagus  nerve,  though  not  a Branch  of 
nerve  of  the  tympanum,  is  an  offset  to  the  outer  ear,  and  outer  ear. the 
may  be  now  traced  in  the  softened  bone.  Arising  in  the 
jugular  fossa  (p.  117),  the  nerve  enters  a canal,  which  con- 
ducts it  across  the  lower  end  of  the  aqueduct  of  Fallopius, 
and  through  the  substance  of  the  temporal  bone  to  the  back 
of  the  pinna  of  the  ear. 

The  labyrinth. — The  inner  portion  of  the  organ  of  hear-  Labyrinth 
ing  is  so  named  from  its  complexness.  It  consists  of  dense  osseous  and 
osseous  parts  ; and  of  membranous  sacs  for  the  expansion  of  membra- 
the  auditory  nerve,  which  are  contained  within  the  former.  nouS  pai  ts* 
It  is  divided  into  an  osseous  and  a membranous  labyrinth. 


* Instead  of  viewing  these  filaments  as  offsets  of  the  nerve  of  Jacob- 
son, it  may  be  supposed  that  they  are  branches  derived  from  the  other 
nerves  to  which  they  are  united.  According  to  this  view  the  tympanic 
'plexus  would  be  derived  from  many  sources. 
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Constituents  The  osseous  labyeinth  consists  of  three  parts,  viz.,  the 
vestibule,  the  semicircular  canals,  and  the  cochlea  : these 
communicate  externally  with  the  tympanum,  and  internally 
through  the  meatus  internus  with  the  cranial  cavity. 

The  vestibule  is  the  common  central  cavity  of  the  osseous 
labyrinth,  and  is  placed  behind  the  cochlea  but  in  front  of 
the  semicircular  canals. 

Dissection.  — This  cavity  may  be  seen  on  the  dry  bone  that 
has  been  used  for  the  preparation  of  the  tympanum.  The 
bone  is  to  be  sawn  through  vertically  close  to  the  inner  wall 
of  the  tympanum,  so  as  to  lay  bare  this  wall  and  the  fenestra 
ovalis  leading  into  the  vestibule.  In  this  section  one  of  the 
semicircular  canals  (horizontal)  may  be  laid  open  just  above 
the  fenestra  ovalis.  By  enlarging  the  fenestra  ovalis  a very 
little  in  a direction  upwards  and  forwards,  the  end  of  the 
superior  semicircular  canal  and  the  vestibular  space  will 
appear.  Other  views  of  the  cavity  may  be  obtained  by  sec- 
tions of  temporal  bones  in  different  directions,  according  to 
the  skill  and  knowledge  of  the  dissector. 

The  vestibular  space  is  somewhat  oval  in  form  (fig.  129), 
the  extremities  of  the  oval  being  placed  forwards  and  back- 
wards, and  the  under  part  or  floor  is  more  narrowed  than  the 
dimensions,  upper  part  or  roof.  It  measures  about  ^-th  of  an  inch  in 
different  directions,  but  it  is  narrowest  from  without  inwards. 
The  following  objects  are  to  be  noted  on  the  boundaries  of 
the  space. 

In  front,  close  to  the  outer  wall,  is  a large  aperture  lead- 
ing into  the  cochlea  ; and  behind  are  five  round  openings  of 
the  three  semicircular  canals. 

The  outer  wall  corresponds  with  the  tympanic  cavity,  and 
in  it  is  the  aperture  of  the  fenestra  ovalis. 

On  the  inner  wall,  nearer  the  front  than  the  back  of  the 
cavity,  is  a vertical  ridge  or  crista.  In  front  of  the  ridge  is 
fossa  in  front  a small  circular  depression,  fovea  hemispherical  which  pre- 
sents anteriorly  some  minute  apertures  for  nerves,  and  cor- 
responds with  the  bottom  of  the  meatus  auditorius  internus. 
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of  the  semicircular  canals,  is  the  small  opening  of  the  aque- 
duct of  the  vestibule : this  tube  ends  on  the  posterior  surface 
of  the  petrous  portion  of  the  temporal  bone. 

On  the  roof  is  a slight  transversely  oval  depression,  fovea 
semi-elliptica ; this  is  separated  from  the  fovea  hemispherica 
by  a continuation  of  the  crista  before  mentioned  on  the 
inner  wall. 

The  semicircular  canals  (fig.  129)  are  three  osseous  tubes, 
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which,  are  situate  behind  the  vestibule,  and  are  named  from 
their  form. 

Dissection. — These  small  canals  will  be  easily  brought  into 
view  by  the  removal  of  the  surrounding  bone  by  means  of  a 
file  or  some  cutting  instrument.  Two  may  be  seen  opening 
near  the  aperture  made  in  the  vestibule,  and  may  be  followed 
thence  ; but  the  third  is  altogether  towards  the  posterior 
aspect  of  the  petrous  portion  bf  the  temporal  bone. 

The  canals  are  of  unequal  lengths,  but  each  forms  more 
than  half  a circle.  They  communicate  at  each  end  with  the 
vestibule,  and  the  contiguous  ends  of  two  are  blended  together 
so  as  to  give  but  five  openings  into  that  cavity.  Each  is 
marked  by  one  dilated  extremity  which  is  called  the  ampulla. 
When  a tube  is  cut  across  it  is  not  circular,  but  compressed 
laterally,  and  measures  about  ^ th  of  an  inch,  though  in  the 
ampulla  the  size  is  as  large  again. 

From  a difference  in  the  direction  of  the  tubes,  they  have 
been  named  superior  and  posterior  vertical,  and  horizontal. 
The  superior  vertical  canal  (4)  crosses  the  upper  border  of 
the  petrous  part  of  the  temporal  bone,  and  forms  a projec- 
tion on  the  surface.  Its  extremities  are  more  distant  than 
in  the  other  tubes  : its  outer  end  is  marked  by  the  ampulla  (s), 
whilst  the  inner  is  joined  with  the  following.  The  posterior 
vertical  tube  (2)  is  directed  backwards  from  its  junction  with 
the  preceding  towards  the  posterior  surface  of  the  temporal 
bone  ; the  upper  end  is  united  with  the  superior  vertical 
canal  in  a common  tube  (fig.  130,  '),  and  the  lower  end  is 
free  and  dilated  (10).  3 The  horizontal  canal  (3)  has  separate 
apertures,  and  is  the  shortest  of  the  three.  Deeper  in  posi- 
tion than  the  superior  vertical,  it  lies  in  the  substance  of  the 
bone  nearly  on  a level  with  the  fenestra  ovalis  ; its  dilated 
end  (9)  is  at  the  outer  side  close  above  that  aperture. 

Cochlea. — This  part  of  the  osseous  labyrinth  has  a posi- 
tion anterior  to  the  vestibule,  and  has  received  its  name  from 
its  resemblance  to  a snail’s  shell. 

Dissection. — To  obtain  a view  of  the  cochlea  in  the  dried 
bone  it  will  be  needful  to  cut  or  file  away  gradually  on  the 
preparation  before  used  for  displaying  the  vestibule,  the  bone 
above  the  promontory  of  the  tympanum,  which  lies  between 
that  eminence  and  the  meatus  auditorius  internus  ; or  this 
section  may  be  made  on  another  piece  of  bone  in  wrhich  the 
semicircular  canals  are  not  laid  bare.  To  dissect  the  same 
parts  in  the  recent  state,  a softened  bone  should  be  used. 

The  cochlea  is  conical  in  form,  and  is  placed  almost  hori- 
zdntally  in  front  of  the  vestibular  space.  The  base  of  this 


preparation 
of  them. 


Length. 

Termination 
by  five  open- 
ings. 


One  end 
dilated. 

Form  and 
size. 

They  are 
named 

superior  ver- 
tical. 


posterior 

vertical, 


and  horizon- 
tal. 


Cochlea. 


Dissection 
for  it  in  dry 


and  recent 
bone. 


Form  and 
situation. 


812 


DISSECTION  OF  THE  EAR. 


Size. 


Resembles  a 
snail-shell 
in  some 
respects. 


Parts  of  the 
cochlea. 


A central 
pillar  or 
axis ; 

is  porous 
and  conical ; 


how  it  ends 
above. 


Around  it  is 
a spiral 
piece  of 
bone. 


A spiral 
tube  closed 
at  one  end 


body  is  turned  to  the  meatus  auditorius  interims,  and  is  per- 
forated by  small  apertures  ; whilst  the  apex  is  directed  to  the 
upper  and  anterior  part  of  the  inner  wall  of  the  tympanum, 
opposite  the  canal  for  the  tensor  tympani  muscle.  Its  length 
is  about  a quarter  of  an  inch,  and  its  width  at  the  base  is 
about  the  same.  Resembling  a snail-shell  in  construction, 
the  cochlea  consists  of  a tube  wound  spirally  round  a central 
part  or  axis  ; but  it  differs  fr6m  a shell  in  the  fact  of  the 
tube  being  subdivided  into  two  by  a partition,  and  in  the  cir- 
cumstance of  the  central  part  or  axis  being  much  thicker. 

In  the  description  of  the  cochlea,  it  will  be  necessary  to 
notice  separately  the  axis  or  centre,  and  the  spiral  tube  with 
its  partition  and  two  passages. 

The  axis  or  modiolus  (columella)  consists  of  the  bony  sub-  ; 
stance  included  within  the  coils  of  the  spiral  tube.  Its  shape 
is  conical,  and  it  is  formed  internally  of  a porous  material. 

Its  size  diminishes  rapidly  towards  the  last  half  turn  of  the 

spiral  tube,  where  it  is  very 
thin  but  not  porous,  and 
may  be  said  to  end ; though 
it  is  commonly  described  as 
being  continued  upwards 
from  this  spot  to  the  tip  of 
the  cochlea.  The  upper  ex- 
tremity corresponding  with 
the  last  half  turn,  is  bent,  i 
and  enlarged  after  the  manner  of  a funnel  with  the  base 
uppermost,  and  presents  a free  margin. f The  axis  is  per- 
forated by  canals  as  far  as  the  last  half  turn,  which  trans- 
mit vessels  and  nerves  in  the  fresh  state  ; and  the  central 
one  is  larger  than  the  others.  Winding  around  the  axis 
is  a thin  osseous  plate,  the  lamina  s’piralis , which  projects  a 
certain  distance  into  the  spiral  tube,  and  forms  part  of  the 
septum. 

The  spiral  tube  forms  two  turns  and  a half  around  the  axis, 
and  terminates  above  in  a closed  extremity,  named  the  cupola. 

* The  cochlea  laid  open  to  show  the  two  turns  and  a half  of  the 
tube,  with  its  scalse  (Arnold). — 1.  Axis  or  modiolus  of  the  cochlea. 

2.  Osseous  part  (lamina  spiralis)  of  the  septum.  3.  Scala  tympani. 

4.  Scala  vestibuli. 

T Some  Anatomists  apply  the  term  infundibulum  to  the  appearance 
which  this  bent  part  of  the  modiolus  ( ? top  of  the  cochlear  tube)  pre- 
sents when  it  is  looked  at  from  the  second  turn  of  the  cochlea.  Others 
understand  by  the  term  the  funnel-shaped  space  enclosed  in  the  terminal 
half  bend  of  the  tube  of  the  cochlea. 


Fig.  128  * 
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When  measured  along  the  outer  side,  the  tube  is  about  one  forms  % 
inch  and  a half  long.  Its  diameter  at  the  beginning  is  about  turns  ’ 
one  tenth  of  an  inch,  but  it  diminishes  gradually  to  half  that  measure- 
size  towards  the  opposite  end.  Of  the  turns  that  the  tube  ment; 
makes,  the  first  is  much  the  largest  ; this  projects  at  its 
commencement  into  the  tympanum,  and  gives  rise  to  the 
eminence  of  the  promontory  on  the  inner  wall  of  that  cavity. 

The  second  turn  is  included  within  the  first.  The  last  half 
turn  bends  sharply  round,  and  presents  a free  semilunar 
margin  (the  edge  of  the  axis)  at  one  side.  In  the  recent 
bone  the  tube  is  divided  into  two  passages  (scalse)  by  a is  divided 
septum  : in  the  dry  bone  a remnant  of  this  partition  is  seen  lnt0  tw0‘ 
in  the  form  of  a thin  plate  of  bone,  the  lamina  spiralis,  pro- 
jecting from  the  axis  ; and  on  the  outer  wall,  opposite  this 
ridge  of  bone,  is  a slight  groove. 

Septum  of  the  spiral  tube. — The  partition  dividing  the  tube  Septum 
of  the  cochlea  into  two  passages  in  the  recent  bone,  consists  J^^_and 
of  an  osseous  and  a membranous  portion.  branous. 

a.  The  osseous  part,  which  is  formed  by  the  lamina  spiralis,  Osseous 
extends  more  than  half  way  across  the  tube.  It  begins  in-  part ; 
feriorly  in  the  vestibule,  where  it  is  wide,  and  is  attached 

to  the  outer  wall  so  as  to  shut  out  the  fenestra  rotunda 

from  that  cavity  ; and  diminishing  in  size  in  its  progress, 

it  ends  in  a free  point,  named  the  hamulus , opposite  the  ends  above 

margin  of  the  axis  at  the  last  half  turn  of  the  cochlea,  inapoint 

Between  the  hamulus  and  the  axis  is  a space  which,  in  the  over  an 

recent  state,  is  converted  by  membrane  into  a foramen  through’ 

(hiatus,  helico-trema),  and  allows  the  intercommunication 

of  the  passages  of  the  cochlear  tube.  The  lamina  spiralis 

is  formed  by  two  plates  of  bone,  which  enclose  canals 

for  vessels  and  nerves,  and  are  separated  furthest  at  the 

modiolus. 

The  side  of  the  spiral  bony  plate  which  is  turned  to  the  lower  difference 
of  the  two  cochlear  passages  is  pierced  freely  by  apertures  . 

for  nerves  and  vessels.  The  opposite  is  covered  in  the  outer  on  uppel 
fifth  of  its  extent  by  a structure  resembling  cartilage,  which  ^specUs^^ 
ends  in  wedge-shaped  teeth  near  the  margin  of  the  bony  late  struc- 
plate,  and  has  been  named  denticulate  lamina.  Between  the  ture* 
teeth  and  the  underlying  bone  is  a channel,  lined  by  club- 
shaped  nuclear  bodies  like  columnar  epithelium  (Todd  and 
Bowman),  and  named  sulcus  spiralis. 

b.  The  membranous  part  reaches  from  the  edge  of  the  Mem- 
lamina  spiralis  to  the  groove  in  the  outer  wall  of  the  tube  of  Part.°US 
the  cochlea.  Its  width  varies.  JSTear  the  base  of  the  cochlea  width  and 
it  forms  half  of  the  partition  across  the  tube,  but  at  the  apex  extent- 
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where  the  bony  part  is  wanting,  it  constructs  alone  the 
septum. 

This  membrane  (basilar  layer)  has  a glassy  appearance  like 
the  elastic  layers  of  the  cornea.  Close  to  the  lamina  spiralis 
it  is  homogeneous  in  texture,  but  farther  out  it  possesses  fine 
radiating  lines,  which  cause  it  to  split  in  shreds  in  the  same 
direction.  And  near  its  outer  attachment  there  is  a gela- 
tinous looking  tissue  (cochlearis  muscle,  Bowman  ; ligamen- 
tum  spirale,  Kolliker)  fixing  it  to  the  bone. 

On  the  surface  of  the  glassy  or  basilar  layer  turned 
towards  the  vestibular  scala  is  a thin  membrane  (Corti).  It 
consists  of  a special  striated  lamella,  covered  by  the  lining 
membrane  of  the  scala,  which  is  separated  from  the  basilar 
layer  by  a space  to  be  afterwards  noticed. 

With  the  aid  of  the  microscope  modifications  in  the  tex- 
ture of  the  glassy  layer  of  the  septum,  together  with  other 
bodies  on  its  vestibular  surface  with  a very  complicated 
arrangement,  have  been  described  by  recent  observers.  But 
as  the  researches  into  the  nature  of  the  structures  in  question 
are  far  from  complete,  and  as  the  interpretation  to  be  given 
to  the  microscopic  appearances  is  as  yet  uncertain,  a more 
particular  notice  of  them  seems  scarcely  suited  to  a text-book 
for  students.* 

Scalce  of  the  cochlea  (fig.  128). — These  are  the  two  passages 
into  which  the  tube  of  the  cochlea  is  divided  by  its  septum. 
They  are  placed  the  one  above  the  other,  and  are  named  \ 

scala  vestibuli  and  scala  tympani;  the  former  (4)  is  nearest  the  3 

apex  of  the  cochlea.  Above  they  communicate  through  the 
aperture  named  helicotrema.  Below  they  end  differently,  as 
the  names  express  : the  scala  vestibuli  opens  into  the  front 
of  the  vestibule  ; the  scala  tympani  is  shut  out  from  the 
vestibular  cavity  by  the  septum  cochlea,  and  is  closed  below 
by  the  membrane  of  the  fenestra  rotunda.  On  the  whole 
they  are  nearly  equal  in  size,  but  each  has  certain  peculiari- 
ties ; thus  the  vestibular  scala  is  largest  above  and  extends 
to  the  apex  of  the  cochlea  ; whilst  the  tympanic  scala  (3)  is 
largest  near  the  base.  Connected  with  the  last  is  the  small 
aqueduct  of  the  cochlea,  which  begins  close  to  a ridge  or 
crest  near  the  large  end  of  the  scala,  and  ceases  at  the  under 
aspect  of  the  petrous  portion  of  the  temporal  bone. 

A third  small  scala  or  passage  in  the  cochlea  has  been 

* If  tlie  student  is  desirous  of  further  information,  he  may  consult 
the  recent  work  in  English  of  Professor  Kolliker.  In  this  work  will 
be  found  a summary  of  the  observations  referred  to  above,  and  a 
reference  to  other  sources  of  information. 
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described  (Kolliker)  between  the  basilar  layer  and  membrane  scala  of 
of  Corti  in  tbe  membranous  part  of  the  septum  of  the  spiral  Kolllkei  > 
tube.  From  its  position  between  the  other  two  scalse  it  has 
been  called  scala  media.  It  is  said  to  contain  a fluid,  and  scala  media, 
to  have  a pavement  epithelium  at  spots,  especially  in  the  Contents, 
sulcus  spiralis. 

Lining  membrane  of  the  osseous  labyrinth.  — A thin  fibrous  Fibro-serous 
membrane  lines  the  vestibule,  the  semicircular  canals,  and  mf^the116 
the  scalse  of  the  cochlea,  and  is  likewise  continuous  with  labyrinth ; 
fibrous  processes  in  the  aqueducts  of  the  vestibule  and  cochlea.^ 

On  the  outer  wall  of  the  vestibule  it  assists  in  closing  the 
fenestra  rotunda  opening  into  the  tympanic  cavity.  The 
outer  surface  of  the  membrane  is  adherent  to  the  bone  ; but 
the  inner  is  covered  by 
a single  layer  of  epithe- 
lium, with  polygonal  nu- 
cleated cells  like  that  on 
serous  membranes,  and 
secretes  a thin  serous 
fluid,  liquor  Gotunnii , 
or  perilymph.  This  fluid 
in  the  interior  fills  the 
scalse  of  the  cochlea, 
and  surrounds  the  mem- 
branous labyrinth. 

The  membranous  labyrinth  (fig.  130)  is  constituted  of  Two  sacs 
sacs  containing  fluid,  over  which  the  auditory  nerve  is  ex-  of  labyriatl? 
panded.  The  sacs  are  two  in  number,  viz.,  the  utricle  and 
the  saccule,  and  have  the  general  form  of  the  surrounding 
bony  parts  ; they  are  confined  to  the  vestibule  and  the  semi- 
circular canals,  and  are  surrounded  by  the  perilymph. 

Dissection. — The  delicate  internal  parts  of  the  ear,  with  Dissection 
their  vessels  and  nerves,  cannot  be  dissected  except  on  a frgs^bone  a 
temporal  bone,  which  has  been  put  in  spirit,  and  afterwards 

* This  membrane  is  considered  by  M.  Breschet  to  be  originally  part 
of  the  fibro-serous  lining  of  the  skull.  He  supposes  that  the  mem- 
brane has  been  gradually  enclosed  by  bone,  until  the  connection 
between  it  and  the  parent  structure  has  been  obliterated,  except  by 
means  of  the  processes  in  the  aqueducts. — Lecher ches  Anatomiques  et 
Physiologiques . 

T View  of  the  membranous  labyrinth  in  its  bony  case  (Breschet). — 

1.  Cochlea.  2.  Posterior  vertical  semicircular  canal  and  its  mem- 
branous tube,  of  which  the  ampulla  is  marked  by  10.  3.  Horizontal 

canal,  with  its  contained  tube  : 9,  marks  its  ampulla.  4.  Superior  ver- 
tical semicircular  canal  and  tube  : 8,  indicating  the  ampulla.  5.  Utricle 
or  common  sinus.  6.  Saccule. 


Fig.  129.  f 
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softened  in  acid.  The  previous  instructions  for  the  dissection 
of  the  osseous  labyrinth  will  guide  the  student  to  the  situation 
of  the  membranous  structures  within  it,  but  the  surrounding 
softened  material  must  be  removed  with  great  care. 

A lens  and  a microscope  will  be  needed  for  the  complete 
examination  of  the  sacs.  For  the  display  of  the  blood- 
vessels a minute  injection  will  be  necessary. 

The  utricle , or  the  common  sinus  (fig.  129,  5 ) is  the  larger 
of  the  two  sacs,  and  is  situate  at  the  posterior  and  upper 
part  of  the  vestibule,  opposite  the  fovea  semi-elliptica  in  the 
roof.  It  is  transversely  oval  in  form,  and  connected  with  it 
posteriorly  are  three  looped  tubes,  which  are  prolonged  into 
the  semicircular  canals.  The  sac  and  its  offsets  are  filled 
with  a clear  fluid,  like  water,  which  is  named  endolymph  ; 
and  in  the  wall  of  the  sac  is  a small  calcareous  deposit 
(otolith)  opposite  the  entrance  of  the  nerve  into  it. 

The  prolongations  into  the  semicircular  canals  are  smaller 
than  the  osseous  tubes,  being  only  one  third  of  their  dia-  j 
meter ; and  the  interval  between  the  bone  and  the  membrane 
is  filled  by  the  perilymph.  In  form  they  resemble  the  bony 
cases,  for  they  are  marked  at  one  end  by  a dilatation  corre- 
sponding with  the  ampulla  of  the  osseous  tube  ; and,  further,  , 
two  are  blended  at  one  end,  like  the  canals  they  occupy 
(fig.  1 30,  ')  : they  communicate  with  the  utricle  by  five  open- 
ings, and  are  filled  with  the  endolymphic  fluid  of  that  sac. 

At  each  ampullary  enlargement  there  is  a transverse  pro-  H 
jection  into  the  interior  of  the  cavity,  and  at  that  spot  a j 
branch  of  the  auditory  nerve  enters  the  wall. 

The  saccule  (fig.  129, 6 ) is  a smaller  and  a rounder  cyst  ; 
than  the  utricle,  and  is  placed  in  front  of  it  in  the  hollow  of 
the  fovea  hemispherica.  Like  the  larger  sac  it  has  a trans- 
lucent wall,  in  which  is  an  otolith  opposite  the  entrance  of 
the  nerve  ; it  is  also  filled  by  endolymph.  It  is  doubtful 
whether  the  two  sacs  communicate. 

Structure  of  the  sacs. — The  wall  of  the  membranous  laby- 
rinth is  translucent  and  firm  ; but  it  is  more  opaque  where 
the  vessels  and  nerves  enter  it.  Three  strata  enter  into  the 
construction  of  the  membrane,  together  with  bloodvessels 
and  nerves.  The  outer  covering  is  loose  and  fiocculent,  and 
easily  detached,  and  contains  irregular  pigment  cells  with 
ramifying  bloodvessels.  The  middle  stratum  is  clear  and 
tough,  and  appears  like  cartilage,  or,  where  it  is  thin,  like 
the  hyaloid  membrane  of  the  eyeball.  It  exhibits  however 
an  appearance  of  fibrillation  ; and  on  the  addition  of  acetic 
acid  nuclear  looking  bodies  become  visible.  (Todd  and  Bow- 
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man.)  And  the  inner  one  is  formed  by  a layer  of  polygonal  Inner, 
nucleated  cells,  which  are  easily  separated  from  one  another. 

The  small  calcareous  masses,  or  the  otoliths,  consist  of  Otoliths  are 
minute  rounded  and  elongated  grains  of  carbonate  of  lime,  °f 
which  are  situate  in  the  inner  part  of  the  wall  of  the  utricle 
and  saccule.  Within  the  enlargement  of  each  semicircular 
tube  a calcareous  material  (otolith)  is  contained  in  the  cells 
lining  it.  (Todd  and  Bowman.) 

Bloodvessels. — The  membranes  of  the  labyrinthic  cavity  Bioodves- 
receive  their  blood  from  an  artery  that  enters  the  internal  membrane, 
auditory  meatus  with  the  nerve.  The  veins  are  united  into 
one,  and  end  in  the  superior  petrosal  sinus. 

The  internal  auditory  artery  arises  from  the  basilar  trunk  Internal 
within  the  skull  (p.  194),  and  enters  the  internal  meatus  artery1"7 
with  the  auditory  nerve.  In  the  bottom  of  that  hollow  it 
divides  into  two  branches — one  for  the  vestibule,  the  other 
for  the  cochlea. 

The  branch  to  the  vestibule,  after  piercing  the  wall  of  the  ka^braneii 
cavity,  subdivides  into  small  branches,  which  ramify  over  the  branous 
exterior  of  the  membranous  labyrinth  and  the  tubes  occupy-  sacs ; 
ing  the  semicircular  canals.  The  vessels  end  in  a network  of 
capillaries  on  the  exterior  as  well  as  in  the  substance  of  the  termina- 
special  layer,  and  this  is  most  developed  about  the  termina-  tl0n ; 
tion  of  the  nerves. 

The  branch  to  the  cochlea  subdivides  into  twigs  that  enter  and  another 
the  canals  in  the  modiolus.  Small  offsets  from  these  are  cochlea. 
directed  outwards  through  holes  in  the  lamina  spiralis,  and 
communicate  together  in  loops  near  the  margin  of  that  osseous 
zone,  but  in  greatest  number  on  the  surface  towards  the  tym-  Mode  of 
panic  scala.  From  this  anastomosis  vessels  are  supplied  to  teimmatl0n* 
the  membrane  lining  the  scalse,  and  to  the  structure  called 
cochlearis  muscle  ; but  the  septum  cochleae  prevents  the  com- 
munication of  the  vessels  of  the  two  passages. 

A capillary  vessel  ( ? venous)  is  placed  longitudinally  on  Longitudi- 
the  surface  of  the  membranous  part  of  the  septum  cochleae, 
which  is  turned  to  the  scala  tympani  ; and  communicates 
here  and  there  with  the  arterial  loops  before  mentioned. 

The  vein.  — One  branch  of  vein  is  derived  from  the  cochlea,  vein  to 
and  another  from  the  membranous  labyrinth  : the  two  are  ^™sal 
united  near  the  cochlea,  and  the  trunk  ends  in  the  superior 
petrosal  sinus  in  the  base  of  the  skull. 

Nerve  of  the  Labyrinth. — Only  one  special  nerve,  Auditory 
auditory  (p.  201),  is  distributed  to  the  labyrinth.  Entering  nerve 
the  internal  auditory  meatus,  the  nerve  divides  into  two  divides  into 
branches,  like  the  artery,  viz.,  an  anterior  for  the  cochlea,  tw0- 
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A cochlear 
branch. 


whose  fila- 
ments end 
in  the  sep- 
tum. 


Vestibular 
branch 
divides 
into  three ; 


and  a posterior  for  the  membranous  labyrinth.  In  the  trunk 
and  in  both  branches  there  are  nerve  cells  contained  : in  the 
nerve  to  the  labyrinth  they  form  a reddish  swelling,  which 
was  named  intumescentia  ganglioformis  by  Scarpa. 

The  cochlear  branch  divides  at  the  base  of  the  modiolus 
into  twigs  that  enter  the  apertures  in  the  bone.  These 
small  offsets  of  the  nerve  are  directed  outwards  with  the 
vessels  in  the  canals  in  the  lamina  spiralis,  but  nearest  the 
tympanic  scala,  where  they  form  a plexiform  arrangement, 
with  lengthened  interspaces  and  ganglion  cells.  At  the  edge 
of  the  bone  the  nerve  tubules  reach  a short  distance  into  the 
membranous  part  of  the  septum  scalarum,  where  they  are 
arranged  in  conical  sets  parallel  with  one  another,  and  end 
on  or  in  the  inner  transparent  glassy  part  of  the  septum 
cochleae.  The  nerve  fibres  do  not  lose  the  white  substance  of 
Schwann  at  their  termination,  but  retain  it  in  the  minutest 
tubules  (Bowman). 

Professor  Kolliker  states  that  the  nerves  end  on  the  vesti- 
bular surface  of  the  mem- 
branous part  of  the  septum, 
after  passing  through  aper- 
tures in  the  glassy  or  basilar 
layer  of  the  septum  cochleae, 
and  he  supposes  that  they 
are  connected  in  some  way 
with  the  bodies  described  ; 
by  M.  Corti. 

The  vestibular  branch  ends 
in  three  nerves  for  the  mem- 
branous labyrinth  : these 
pierce  the  cribriform  plate  in  the  bottom  of  the  meatus,  and 
are  thus  distributed  : — One  appertains  to  the  utricle,  and  to 
the  enlargements  on  the  tubes  contained  in  the  superior  ver- 
tical and  horizontal  semicircular  canals  (fig.  130,  2)  ; a 
second  (3)  ends  in  the  saccule  ; and  the  third  belongs  to  the 
ampullary  swelling  on  the  tube  in  the  posterior  vertical  semi- 
circular canal  (10). 


Fig.  130  * 


* Membranous  labyrinth  separated  from  the  bone  ; and  the  primary 
branching  of  the  nerve  (Breschet). — 1.  Facial  nerve.  2,  3.  Vestibular 
branches  ; and  4,  cochlear  branch  of  the  auditory  nerve.  5.  Utricle. 
6.  Saccule.  7.  Common  opening  of  the  tubes  of  the  two  vertical 
semicircular  canals.  8.  Ampulla  of  the  tube  of  the  superior  vertical ; 
9.  Ampulla  of  the  tube  of  the  horizontal ; and  10,  ampulla  of  the 
tube  of  the  posterior  vertical  semicircular  canal : distributed  to  the 
last  ampulla  is  the  third  branch  of  the  auditory  nerve.  11.  Undi- 
lated end  of  the  tube  of  the  horizontal  canal. 
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On  the  membranous  sacs  the  nerve  divides,  and  its  fila-  Termination 
ments  separate  ; some  fibrils  passing  through  the  otolith  and  c 

others  outside  it.  Those  which  pass  outside  the  calcareous 
matter,  spread  out  on  the  inner  surface  ; and  meeting  with 
the  lining  of  nucleated  cells,  the  tubules  lose  the  white  sub-  they  lose 
stance  of  Schwann,  and  end  probably  in  a “fibrous  film,”  XmCe, U 
like  that  of  the  inner  stratum  of  the  nervous  layer  of  the 
retina  (Todd  and  Bowman).  The  same  authors  state  that  and  end  in 
the  tubules  surrounded  by  the  otolith  appear  to  terminate  in  fibres  mslde* 
free  points,  without  losing  their  white  substance. 

In  the  ampullary  enlargement  of  the  tubes  of  the  semi-  in  the  tubes 
circular  canals  the  nerve  enters  the  concave  side,  where  it  the7  f°rni 

* projections, 

forms  a forked  eminence  (Steifensand),  corresponding  with 
the  projection  in  the  interior.  The  nerve  is  confined  to  the 
swelling,  and  it  divides  at  first  into  two  chief  parts,  which 
are  directed  to  the  sides.  From  these  primary  branches  are  and,  branch- 
given  fine  fibrils,  which  communicate,  and,  piercing  the  mem-  infide.nd 
branous  coat  of  the  tube,  seem  to  end  as  in  the  larger  sacs, 
according  to  recent  observations. 
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The  letter  (o)  refers  to  the  origin,  (c)  to  the  course,  and  (d)  to  th  e distribution 
of  a nerve  or  vessel  that  is  not  described  in  the  same  page. 


Abdomen,  512. 

surface  of,  476. 

Abdominal  aorta,  531,  587. 
cavity,  512. 
hernia,  499. 
regions,  513. 
ring,  external,  485. 

internal,  494,  503. 

Abducens  nerve,  (o)  200,  (c)  20,  (d)  49. 
Abductor,  indicis,  328. 

minimi  digiti,  325. 

pedis,  739. 
pollicis  manus,  324. 
pedis,  738. 

Accelerator  urinsc  muscle,  464. 

Accessorius  muscle,  742. 

ad  sacro-lumbalem,  426. 
Accessory  nerve  of  the  obturator,  (o)  600, 
(d)  698. 

pudic  artery,  470,  624. 

Acini  of  the  liver,  structure,  564. 
Acromial  artery,  inferior,  268. 

cutaneous  nerves,  278. 
thoracic  artery,  268. 
Acromio-clavicular  articulation,  283. 
Adductor  brevis,  698. 

longus,  697. 
magnus,  701, 728. 
minimi  digiti,  325. 
oculi,  49. 

pollicis  manus,  325. 
pedis,  743. 

Ah  cells  of  the  lung,  392. 

Alar  ligaments  of  the  knee,  761, 

Alveolar  plexus,  152. 

Ampullae,  membranous,  816. 

of  the  semicircular  canals,  811. 
Amygdaloid  lobe  of  cerebellum,  244. 
Anastomotic  artery  of  brachial,  294. 

femoral,  689. 

Anconeus  muscle,  332. 

Angular  artery,  29. 
vein,  6. 


Ankle  joint,  765. 

Annular  ligament  of  ankle,  anterior,  750. 

external,  751. 
internal,  735. 
of  wrist,  anterior,  329. 
posterior,  330, 
336. 

protuberance,  214. 

Annulus  of  Yieussens,  366. 

Anterior  elastic  layer  of  cornea,  783. 
commissure,  235. 
medullary  velum,  246. 
Anti-helix,  36. 

Anti- tragus,  36. 

muscle,  37. 

Aorta,  377. 

abdominal,  531,  587* 
thoracic,  377, 394. 

Aortic  arch,  377. 

opening,  372. 
plexus,  530. 
sinus,  377. 

Aperture  of  the  aorta,  372. 

of  the  cavse,  366. 

coronary  arteries,  372. 
Eustachian  tube,  134. 
for  the  femoral  artery,  702. 
of  the  heart,  372. 
larynx,  134. 
mouth,  139. 
nares,  134. 

for  the  oesophagus,  135. 
of  the  pulmonary  artery,  368. 

veins,  370. 

Aponeurosis,  epicranial,  3. 

of  external  oblique,  484. 
over  femoral  artery,  688. 
of  internal  oblique,  488. 
lumbar,  420. 
palmar,  318. 
of  the  pharynx,  131. 
plantar,  736. 

i of  the  soft  palate,  136. 
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Aponeurosis,  temporal,  4. 

of  the  transversalis  muscle, 
490. 

vertebral,  423. 

Appendages  of  the  eye,  33. 

Appendices  epiploicae,  523. 

Appendix  auricula),  365,  369. 
caeci,  553. 
vermiformis,  553. 

Aqua  Morgagni,  797. 

Aqueduct  of  the  cochlea,  814. 
of  Sylvius,  234. 
of  the  vestibule,  810. 

Aqueous  humour,  790. 

Arachnoid  membrane  of  the  brain,  190. 

of  the  spine,  440. 

Arbor  vitae  cerebelli,  247. 
uteri,  653. 

Arch  of  aorta,  377. 

crural  or  femoral,  678. 
of  diaphragm,  586. 
palmar  deep,  326. 

superficial,  320. 
plantar,  744. 
of  soft  palate,  135. 

Arciform  fibres,  211. 

Areola  of  the  mamma,  259. 

Arm,  dissection  of,  285. 
veins  of,  286. 

Arter.  acromialis  inferior,  268. 

anastomotica  brachialis,  294. 

magna,  689. 
angularis  faciei,  29. 
aorta  abdominalis,  531,  587- 
thoracica,  377,  394. 
articulares  inferiores,  719. 

superiores,  719. 
articularis  azygos,  719. 
articularis  posterior,  6,  86. 
auditoria,  194. 
axillaris,  267. 
basilaris,  194. 
brachialis,  291. 
brachio-cephalica,  376. 
bronchiales,  394. 

-buccalis,  94. 
capsularis  inferior,  588. 
media,  588. 
superior,  589. 

carotis  communis  dextra,  79. 

sinistra,  126,379. 
externa,  83. 
interna,  21,  109,  195. 
carpi  ulnaris  anterior,  314. 

posterior,  314. 
radialis  anterior,  311. 
posterior,  336. 
centralis  retinae,  48,  792. 
cerebelli  inferior,  193. 

inferior  anterior,  194. 
superior,  194. 
cerebri  anterior,  195. 


Arter.  cerebri  media,  196. 

posterior,  194. 
cervicalis  ascendens,  75. 

profunda,  76,  432. 
choroidea  cerebri,  194. 
ciliares  anteriores,  48,  789. 

posteriores,  48,  789. 
circumflexa  anterior,  279. 

externa,  693. 
ilii  interna,  499. 

superficialis,  671. 
interna,  700,  714. 
posterior,  279. 
coccygea,  710. 
cochlearis,  817. 
coeliaca,  535. 
colica  dextra,  527. 
media,  527. 
sinistra,  529. 

comes  nervi  ischiadici,  711. 

mediani,  317- 
phrenici,  384. 

communieans  cerebri  anterior,  195. 

posterior,  196. 
palmaris,  320. 
plantaris,  745. 
coronaria  dextra,  362. 

labii  inferioris,  28. 

superioris,  28. 
sinistra,  362. 
ventriculi,  535. 
corporis  bulbosi,  469,  644. 

cavern  osi,  470,  643. 
cremasterica,  496. 
crico-thyroidea,  84. 
cystica,  537. 
deferentialis,  583. 
dentalis  anterior,  108. 

inferior,  93,  98. 
superior,  95. 
diaphragmatica,  589. 
digitalis  manus,  320. 
pedis,  744. 

dorsales  pollicis,  336. 
dorsalis  carpi  radialis,  336. 
carpi  ulnaris,  314. 
indicis,  336. 
linguae,  103. 
pedis,  745, 754. 
penis,  470,  481. 
pollicis  pedis,  7 55. 
scapulae,  269,  284. 
epigastrica,  498,  591. 

superficialis,  480,  671. 
ethmoidalis,  anterior,  48. 

posterior,  48. 
facialis,  28,  84. 
femoralis,  683,  688. 
frontalis,  5,  49. 
gastricae,  535. 

gastro-epiploi'ca,  dextra,  537. 

sinistra,  536. 
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Arter.  glutea,  622,  708. 

haemorrhoidales  inferior,  459. 
haemorrhoidalis  media,  622. 

superior,  529,  625. 

helicinae,  643. 
hepatica,  536. 
hyoidea  lingualis,  103. 

thyroidese,  84. 
hypogastrica,  620. 
iliaca  communis,  589. 
externa,  590. 
interna,  620. 
ileo-colica,  527. 

lumbalis,  621. 
incisoria,  98. 
infra-acromialis,  268. 
orbitalis,  108. 
scapularis,  277- 
innominata,  379. 
intercostales  anteriores,  27 5,  395. 

rami  anteriores,  27 5, 
395,  498. 
posteriores,  396,  432. 
intercostalis  superior,  76,  396. 
interossea,  313. 

anterior,  317. 
posterior,  335. 
interossese  mantis,  326. 

pedis,  7 55. 
intestinales,  526. 
intra-spinales,  452. 
ischiadica,  623,  710. 
labialis  inferior,  28. 
lachrymalis,  48. 
laryngealis  inferior,  173. 

superior,  84, 173. 
lingualis,  83,  103. 
lumbales,  601. 

rami  anteriores,  601. 
posteriores,  432. 
magna  pollicis  manus,  327. 

pedis,  745. 
malleolares,  754. 

mammaria  interna,  74,  274,  384, 
498. 

masseterica,  94. 
maxillaris  interna,  93, 151. 
median  a,  317. 
mediastinse,  27 5,  395. 
meningea  media,  16,  94. 

parva,  17,  94. 
meningese  anteriores,  16. 

posteriores,  17, 193. 
mesenterica  inferior,  529. 

superior,  525. 
metacarpa  radialis,  336. 

ulnaris,  314. 
metatarsea,  7 55. 
musculo-phrenica,  27 5,  498. 
mylo -hyoidea,  94. 
nasalis,  49. 

lateralis,  29. 


Arter.  nasalis  septi,  29. 

nutritia  femoris,  701. 
fibulae,  734. 
humeri,  294. 
tibiae,  733. 

obturatoria,  622,  703. 
occipitalis,  6,  85,  431. 
oesophageales,  395,  535. 
ophthalmica,  21,  47. 
ovariana,  589,  624. 
palatina  inferior,  85. 

superior,  151. 
palmaris  profunda,  320. 
palpebralis  inferior,  35,  48. 

superior,  35,  48. 
pancreaticae,  536. 
pancreatico-duodenalis,  526,  537. 
perforantes  femorales,  701,  728. 

mammariae  internae, 
275. 

manus,  326. 
pedis,  744. 
pericardiacae,  395. 
perinaei  superficialis,  462. 
peronea,  733. 

anterior,  734. 
petrosa,  17. 

pharyngea  ascendens,  112. 
phrenicae  inferiores,  589. 

superiores,  384. 
plantaris  externa,  739. 

interna,  739. 
poplitea,  717. 
princeps  cervicalis,  431. 
pollicis,  327. 

profunda  cervicis,  76,  432. 

femoris,  685,  700. 
inferior,  294. 
superior,  293,  299. 
pterygoideae,  95. 
pterygo-palatina,  152. 
pudenda  externa,  480,  671,  685. 

interna,  469,  623,  711. 
pulmonalis,  368,  376. 

dextra,  376. 
sinistra,  376. 
pylorica  inferior,  537. 

superior,  536. 
radialis,  310,  326,  336. 

indicis,  327. 

•ranina,  103. 

reeurrens  interossea  posterior,  335. 
radialis,  311. 
tibialis,  754. 
ulnaris  anterior,  312. 
posterior,  312. 

renales,  572,  588. 
sacra  media,  625. 
sacro-lateralis,  621. 
scapularis  posterior,  422. 
sciatica,  623,  710. 
sigmoidea,  529. 
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Arter.  spermatica,  588, 582. 
spheno-palatina,  152. 
spinales  posteriores,  193,  446. 
spinalis  anterior,  193, 446. 
splenica,  536,  560. 
sterno-mastoidea,  84. 
stylo-mastoidea,  86. 
subclayia  dextra,  70. 

sinistra,  124,  380. 
sublingualis,  103. 
submentalis,  85. 
subscapularis,  269,  284. 
superficialis  cervicalis,  422. 
volae,  311. 

supra- orbitalis,  5,  48. 

scapularis,  74,  284. 
spinalis,  284. 
tarsea,  7 55. 

temporales  profundae,  94. 
temporalis,  86. 

anterior,  6. 
media,  86. 
posterior,  6. 
superficialis,  5. 
tiioracica  acromialis,  268. 
alaris,  269. 
longa,  269. 
suprema,  268. 
thyroidea  ima,  75. 

inferior,  75,  127. 
superior,  84, 127. 
tibialis  antioa,  752. 

postica,  733. 
tonsillaris,  85. 
transversalis  colli,  74,  422. 

faciei,  29, 86. 
perinaei,  462. 
pontis,  194. 
pubis,  498. 
tympanica,  94. 

inferior,  808. 
superior,  808. 
ulnaris,  312,  320. 
umbilicalis,  621. 
uterina,  624. 
vaginalis,  624. 
vertebralis,  73,  182, 193. 
vesicalis  inferior,  622. 

superior,  622. 
vestibuli,  817. 
vidian  a,  152. 

Articular  popliteal  arteries,  719. 

nerves,  720. 

Articulation,  acromio- clavicular,  283. 

astragalo-scaphoid,  768. 
astragalus  to  os  ealcis,  768. 
atlo-axoidean,  184, 187. 
of  bones  of  the  tympanum, 
806. 

calcaneo-cuboid,  769. 

scaphoid,  769. 
of  carpal  bones,  343. 


Articulation,  carpo-metacarpal,  346. 

of  cervical  vertebrae,  183. 
chondro- costal,  407. 

sternal,  407- 
of  coccygeal  bones,  660. 
coraco- clavicular,  282. 
of  costal  cartilages,  407. 
costo- clavicular,  189. 

vertebral,  404. 
crico-arytaenoid,  178. 

thyroid,  178. 
of  cuneiform  bones,  771. 
cuneiform  to  cuboid,  771. 

to  scaphoid,  770. 
of  dorsal  vertebrae,  407. 
femoro-tibial  or  knee,  758. 
humero- cubital  or  elbow, 

337. 

ilio-femoral  or  hip,  724. 
of  lower  jaw,  91. 
of  lumbar  vertebrae,  407. 
of  the  metacarpal  bones, 
345. 

metacarpo-phalangeal,  347. 
metatarsal,  771. 
metatarso- phalangeal,  773. 
occipito-atloidean,  185. 

axoidean,  186. 
os  calcis  to  cuboid,  769. 

to  scaphoid,  769. 
peroneo-tibial,  764. 
phalangeal  of  fingers,  348. 

of  toes,  774. 
of  pubic  symphysis,  662. 
radio-carpal  or  wrist,  341. 
cubital  inferior,  342. 
superior,  339. 
sacro-coccygeal,  659. 
iliac,  660. 

sacro-vertebral,  659. 
scaphoid  to  cuboid,  770. 

to  cuneiform,  770. 
scapulo-humeral,  301. 
sterno- clavicular,  188. 
sternum,  pieces  of,  407. 
tarso-metatarsal,  772. 
temporo -maxillary,  91. 
thyro-arytaenoid,  171. 
tibio-tarsal  or  ankle,  765. 
of  vertebrae,  407. 

Arcus  externus  diaphragmatis,  586. 
internus  diaphragmatis,  586. 

Arytaeno-epiglottidean  folds,  172. 

Arytaenoid  cartilages,  176. 
glands,  172. 
muscle,  166. 

Ascending  cervical  aitery,  75. 

vein,  74. 
colon,  517. 

pharyngeal  artery,  112. 

vein,  113. 

Attollens  aurem,  2. 
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Attrahens  aurem,  2. 

Auditory  artery,  194,  817. 

tube,  external,  799. 
nerve,  (o)  201,  (d)  817. 
nucleus,  213. 

Auricle  of  the  ear,  36. 

Auricles  of  the  heart,  361. 

left,  369. 
right,  365. 
structure  of,  374. 

Auriculae,  365, 369. 

Auricular  artery,  posterior,  (d)  6,  (o)  86. 
nerves,  anterior,  7. 
inferior,  97. 
posterior,  8,  39. 
vein,  6,  86. 

nerve  of  vagus,  (o)  117,  (d) 
809. 

Auriculo-temporal  nerve,  7, 97. 

Auriculo-ventricular  aperture,  left,  371. 

right,  367. 
rings,  373. 

Auricularis  magnus  nerve,  8,  59. 

Axilla,  262. 

dissection  of,  261. 

Axillary  artery,  267. 
glands,  264. 
plexus,  270. 
vein,  269. 

Axis,  cceliac,  of  artery,  535. 
thyroid,  of  artery,  74. 

Azygos,  artery,  707. 

veins,  (o)  596,  (d)  396. 
uvulae  muscle,  137. 

Back,  dissection  of,  414. 

Base  of  brain,  216. 

Base  of  the  skull,  arteries  of,  16,  21. 

dissection  of,  12. 
nerves  of,  17, 21. 

Basilar  artery,  194. 
sinus,  16. 

Basilic  vein,  287. 

Biceps  femoris  muscle,  722,  759. 
flexor  cubiti,  290,  329. 

Bicuspid  teeth,  140. 

Bile  ducts,  539,  549. 
structure,  552. 

Biventer  cervicis  muscle,  428. 

Biventral  lobe,  243. 

Bladder,  634, 656. 

interior  of,  637. 
connections  of,  611,  619. 
ligaments  of,  607,  609. 
structure  of,  635. 

Bones  of  the  ear,  804. 

ligaments  of,  806 . 
muscles  of,  807. 

Brachial  aponeurosis,  289. 
artery,  291. 
plexus,  77, 270. 
veins,  294. 


Brachialis  anticus,  297,  329. 
Brachio-cephalic  artery,  379. 

vein,  left,  381. 
right,  381. 

Brain,  base  of,  216. 

examination  of  interior,  224. 
membranes  of,  9,  190. 
origin  of  nerves,  197. 
preservation  of,  12. 
removal  of,  11. 
vessels  of,  193. 

Breast,  259. 

Broad  uterine  ligament,  616. 

Bronchial  arteries,  (o)  394,  (d)  393. 
glands,  399. 
veins,  393,  395. 

Bronchus,  left,  389. 

right,  389. 
structure  of,  391. 

Brunner’s  glands,  551. 

Buccal  artery,  94. 
nerve,  96. 

Buccinator  muscle,  27. 

Bulb  of  the  urethra,  615. 
artery  of,  470,  (d)  644. 
nerve  of,  471. 

Bulbi  vestibuli,  649. 

Bulbous  part  of  the  urethra,  615,  639. 
Bulbus  olfactorius,  198. 

Caecum  coli,  553. 

connections  of,  516. 
structure  of,  554. 

Calamus  scriptorius,  248. 

Calices  of  the  kidney,  573. 

Caliciform  papillae,  158. 

Canal  of  Petit,  795. 

of  the  tensor  tympani,  802. 

Canine  teeth,  140. 

Capsular  arteries,  inferior,  588. 

middle,  576, 588. 
superior,  589. 
ligament  of  the  hip,  724. 

knee,  759. 
shoulder,  301. 
thumb,  346. 

Capsule  of  crystalline  lens,  795. 
of  Grlisson,  566. 
suprarenal,  574. 

Caput  coli,  553. 

gallinaginis,  639. 

Cardiac  nerve,  inferior,  (o)  123,  (d)  388. 

middle,  (o)  123,  (d)  388. 
of  pneumo -gastric,  (o)  118, 
385,  (d)  364,  388. 
superior,  (o)  123,  (d)  364, 
‘ 388. 

plexus,  364,  386. 
veins,  363. 

Carneae  columnae,  367,  371. 

Carotid  artery,  external,  83. 

internal,  (d)  21,  195,  (c  109. 
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Carotid  artery,  left  common,  126,  379. 

right  common,  79. 
plexus,  21. 

Carpal  artery,  radial  anterior,  311. 

posterior,  336. 
ulnar  anterior,  314. 
posterior,  314. 
Carpo-metacarpal  articulation,  346. 
Cartilage,  arytsenoid,  176. 
cricoid,  175. 
cuneiform,  176. 
of  the  ear,  38. 
thyroid,  175. 

triangular  of  the  nose,  142. 
Cartilages  of  the  eyelids,  34. 
of  the  nose,  32. 
of  Santorini,  176. 
of  trachea,  178. 

Caruncula  lachrymalis,  35. 

Carunculse  myrtiformes,  648. 

Cava,  inferior,  382. 

superior,  381. 

Cavernous  body,  614, 641. 

artery  of,  (o)  470,  (d) 
643. 

plexus,  21. 
sinus,  15. 

Cavity  of  the  omentum,  522. 

Central  artery  of  the  retina,  (o)  48,  (d) 

792. 

pillar  of  the  cochlea,  812. 

Central  point  of  the  perinaeum,  464. 
Centrum  ovale  cerebri,  225. 

Cephalic  vein,  287. 

Cerebellar  arteries,  inferior,  193. 

superior,  194. 
Cerebellum,  form  of,  241. 

lobes  of,  243. 
structure  of,  246. 

Cerebral  artery,  anterior,  195. 

middle,  196. 
posterior,  194. 

Cerebrum,  division  into  lobes,  218. 
form  of,  216. 
interior,  224. 
structure,  237. 

Cervical  fascia,  53, 62. 

ganglion,  inferior,  123. 
middle,  123. 
superior,  122. 
glands,  60. 

nerves,  anterior  branches,  76, 
182. 

posterior,  182,  415, 429. 
plexus  of  nerves,  78. 

deep  branches, 

78. 

superficial,  59, 

278. 

Cervicalis,  ascendens  artery,  75. 

muscle,  426. 
vein,  74. 


Cervicalis,  profunda  artery  (o)  76,  (d)  432. 

vein,  74,  433. 
superficialis  nerve,  60, 62. 
Cervico -facial  nerve,  41. 

Cervix  uteri,  651. 
vesicse,  612. 

Chamber  of  the  eye,  anterior,  790. 

posterior,  790. 

Check  ligaments,  187. 

Cheeks,  140. 

Chiasma  of  the  optic  nerves,  199. 
Chondro-costal  articulations,  407. 
glossus  muscle,  161. 
sternal  articulations,  407. 
Chorda  tympani  nerve,  (o)  154,  (d)  99. 
Chordse  tendinese,  368, 372. 
vocales,  171. 

Willisii,  10. 

Choroid  artery  of  the  brain,  195. 
coat  of  the  eye,  784. 
plexuses  of  the  brain,  233,  249. 
veins  of  the  eye,  789. 

brain,  234. 

Choroidal  epithelium,  786. 

Cilia,  34. 

Ciliary  arteries,  (o)  48,  (d)  789. 
ligament,  786. 
muscle,  787- 

processes  of  the  choroid,  784. 

of  the  suspensory  liga- 
ment, 795. 

nerves  of  nasal,  (o)  46,  (d)  790. 
of  lenticular  ganglion, 

47,  790. 

Circle  of  "Willis,  196. 

Circular  sinus,  16. 

Circumflex  artery,  anterior,  279. 

external,  693. 
internal,  700,  714. 
posterior,  279. 
iliac  artery,  deep,  499. 

superficial,  671. 
nerve,  (o)  271,  (d)  280. 
Clavicular  cutaneous  nerves,  60. 

Clitoris,  647. 

Cochlea,  811. 

nerve  of,  818. 
vessels  of,  817- 
Coccygeal  artery,  710. 

muscle,  605. 
nerve,  437. 

Cceliac  artery,  535. 

plexus,  542. 

Colic  artery,  left,  529. 

middle,  527. 
right,  527. 
veins,  527. 

Colon,  516, 552. 

course  of,  516. 
structure  of,  554. 

Columnar  layer  of  retina,  793. 

Columnse  carnece,  367,  371. 
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Columns  of  the  cord,  448. 

vagina,  649. 

Comes  nervi  ischiadici  artery,  711- 
phreniei  artery,  384. 

Commissure,  anterior,  235. 

of  the  cerebellum,  243,  246. 
of  the  cord,  449. 
great,  240. 

of  the  optic  nerves,  199. 
posterior,  235. 
soft,  234. 

Commissural  fibres  of  the  medulla,  210. 

Communicating  artery  of  anterior  cere- 
bral, 195. 
of  posterior  cere- 
bral, 196. 
in  the  palm,  320. 
peroneal  nerve,  721,  728. 

Complexus  muscle,  427. 

Compressor  of  the  bulb,  464. 

nose,  24. 

Conarium,  236. 

Concha,  36. 

Cones  of  the  retina,  793. 

Congenital  hernia,  504. 

Coni  vasculosi,  580. 

Conical  papillae,  158. 

Conjoined  tendon,  491. 

Conjunctiva,  35,  783. 

Conoid  ligament,  282. 

Constrictor  inferior,  132. 

of  the  fauces,  137- 
middle,  132. 
superior,  132, 
urethrae,  467. 

Conus  arteriosus,  367. 

Convolutions  of  the  brain,  219,  223. 

of  corpus  callosum,  223. 
of  hemisphere,  223. 
of  longitudinal  fissure,  223. 
of  Sylvian  fissure,  219. 

Coraco-brachialis  muscle,  291. 

clavicular  articulation,  282. 
humeral  ligament,  301. 

Cordiform  tendon,  585. 

Cords  of  the  abdominal  wall,  507. 

Cornea,  781. 

structure,  781. 

Cornicula  laryngis,  176. 

Cornua  of  gray  crescent,  450. 

of  lateral  ventricle,  226,  228. 

Corona  glandis,  615. 
radiata,  239. 

Coronary  vessels  of  the  heart,  362. 

of  the  lips,  28. 
artery  of  the  stomach,  535. 
ligament  of  the  liver,  524. 
plexus  of  the  stomach,  542. 
plexuses  of  the  heart,  364. 
sinus,  363. 

vein  of  the  stomach,  537. 

Corpora  albicantia,  220. 


Corpora  Arantii,  369,  372. 

cavernosa,  614,  641. 
Malpighiana,  560, 572. 
mamillaria,  220. 
olivaria,  206,  208. 
pyramidalia  anteriora,  205,  207. 

posteriora,  206,  210. 
quadrigemina,  237. 
restiformia,  206,  210. 

Corpus  callosum,  221,  225. 
ciliare,  784. 

dentatum  cerebelli,  246. 
fimbriatum,  uteri,  656. 
geniculatum  externum,  236. 

internum,  236. 
Highmori,  578. 
luteum,  655. 
olivare,  206,  208. 
spongiosum  urethree,  614,  643. 
striatum,  231,  241. 
thyroideum,  126. 

Corpuscles  of  Malpighi,  560,  572. 

Corrugator  supercilii  muscle,  24. 

Cortex  of  the  tongue,  162. 

Cortical  substance  of  the  kidney,  569. 

Costo-clavicular  ligament,  189. 
coracoid  membrane,  266, 
transverse  ligaments,  406. 

Cotyloid  ligament,  724. 

Cotunnius,  nerve  of,  150. 

Covered  band  of  Keil,  223. 

Cowper’s  glands,  468,  640. 

Cranial  aponeurosis,  3. 

nerves,  17,  (o)  197. 

Cremaster  muscle,  489. 

Cremasteric  artery,  496. 

fascia,  489. 

Cribriform  fascia,  672. 

Crico-arytsenoid  articulation,  178. 

muscle,  lateral,  167. 

posterior,  166. 
thyroid  articulation,  178. 
membrane,  177. 
muscle,  165. 

Cricoid  cartilage,  175. 

Crista  vestibuli,  810. 

Crucial  ligaments,  761. 

Crura  cerebelli,  245. 

cerebri,  219,  241. 
of  the  diaphragm,  585. 
of  the  fornix,  236. 

Crureus  muscle,  692. 

Crural  arch,  678. 

deep,  497- 
canal,  689. 
hernia,  508,  678. 
nerve,  (o)  599,  (d)  694. 
ring,  510,  680. 
sheath,  510,  679. 

Crypts  of  Lieberkiihn,  550. 

Crystalline  lens,  795. 

structure,  797. 
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Crystalline  capsule,  795. 

Cupola  cochleae,  812. 

Cuneiform  articulations,  772. 
cartilages,  176. 

Cutaneous  nerves  of  the  abdomen,  478. 

of  the  arm,  288. 
of  the  back,  415. 
of  the  buttock,  704. 
of  the  face,  40. 
of  the  foot,  back,  749. 

sole,  735. 
of  the  forearm,  305. 
of  the  hand,  back,  305. 

palm,  314, 
315. 

of  the  head,  6. 
of  the  leg,  back,  727. 

front,  749. 

of  the  neck,  behind,  415. 

fore  part, 
60,  62. 

of  the  perinaeum,  459, 
462. 

of  the  shoulder,  278. 
of  the  thigh,  back,  715. 

front,  673. 
of  the  thorax,  258. 
Cystic  artery,  537. 
duct,  568. 

plexus  of  nerves,  542. 

Dartoid  tissue,  481. 

Decussation  of  the  pyramids,  210. 

Deep  cervical  artery,  (o)  76,  (d)  432. 
crural  arch,  497. 

transverse  muscle  of  perinaeum, 

467,  474. 

Deferential  artery,  583. 

Deltoid  ligament,  765. 

muscle,  278. 

Dens  sapientiae,  140. 

Dental  artery,  anterior,  107. 

inferior,  93,  98. 
superior,  95. 
nerve,  anterior,  107. 
inferior,  97. 
posterior,  107. 

Dentate  fascia,  232. 

ligament,  442. 

Denticulate  lamina,  813. 

Descendens  noni  nerve,  82. 

Descending  colon,  517. 

Depressor  anguli  oris,  27. 

epiglottidis,  168. 
labii  inferioris,  26. 
alae  nasi,  25. 

Diaphragm,  352,  582. 

arteries  of,  384,  589. 
plexus  of,  541. 

Digastric  muscle,  81. 
nerve,  40. 

Digital  arteries  of  plantar,  744. 


Digital  arteries  of  radial,  327. 

of  tibial,  anterior,  745. 
of  ulnar,  320. 
nerves  of  median,  321. 

of  plantar,  740,  741. 
of  radial,  305. 
of  ulnar,  321. 

Dilator  of  the  nose,  25. 

of  the  pupil,  788. 

Dissection  of  the  abdomen,  475. 

of  the  abdominal  cavity,  512. 
of  the  anterior  commissure, 
235. 

of  the  arm,  285. 
of  the  axilla,  261. 
of  the  back,  414. 
of  the  base  of  the  skull,  12. 
of  the  brain,  membranes,  and 
nerves,  190. 
of  the  buttock,  704. 
of  the  cardiac  plexus,  386. 
of  the  carotid  artery,  internal, 
109. 

of  the  carotid  plexus,  20. 
of  the  cerebellum,  241. 
of  the  cerebrum,  216. 
of  the  corpus  callosum,  221, 
225. 

of  the  corpus  striatum,  231. 
of  the  crus  cerebri,  219. 
of  the  external  ear,  36. 
of  the  internal  ear,  799. 
of  the  eighth  nerve,  113. 
of  the  eye,  778. 

lids,  34. 
of  the  face,  22. 
of  femoral  hernia,  508,  678. 
of  the  fifth  ventricle  of  the 
brain,  228. 

of  the  foot,  back,  748. 

sole,  736. 
of  the  forearm,  302. 
back,  330. 
front,  302. 

of  the  fourth  ventricle,  246. 
of  the  glosso-pharyngeal  nerve, 

of  the  hand,  back,  330. 

palm,  317. 

of  the  head,  deep  parts,  108. 

external  parts,  1. 
internal  parts,  9. 
of  the  heart,  359. 
of  the  hypogastric  plexus,  530. 
of  the  inferior  maxillary  nerve, 
41,  95. 

of  the  inguinal  hernia,  500, 
504. 

of  the  internal  maxillary  ar- 
tery, 92. 

of  Jacobson’s  nerve,  808. 
of  the  labyrinth,  810. 
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Dissection  of  the  larynx,  164. 

cartilages,  175. 
muscles,  165. 
nerves,  173. 

of  the  lateral  ventricles,  226. 
of  the  left  side  of  the  neck,  124. 
of  the  leg,  back,  728. 

front,  748. 

of  the  ligaments  of  atlas  and 
axis,  184. 

of  the  ligaments  of  atlas  and 
occiput,  185. 
of  the  ligaments  of  axis  and 
occiput,  186. 
of  the  ligaments  of  clavicle 
and  scapula,  282. 
of  the  ligaments  of  hip  joint, 
724. 

of  the  ligaments  of  jaw,  91. 
of  the  ligaments  of  lower  limb, 
758. 

of  the  ligaments  of  pelvis,  659. 
of  the  ligaments  of  ribs,  404. 
of  the  ligaments  of  shoulder, 
301. 

of  the  ligaments  of  upper  limb, 
337. 

of  the  ligaments  of  the  ver- 
tebrae, 408. 

of  the  lower  limb,  668. 
of  Meckel’s  ganglion,  147. 
of  the  medulla  oblongata,  204. 
of  the  neck,  53. 
of  the  neck,  anterior  triangle, 
63. 

left  side,  124. 
posterior  tri- 
angle, 56. 

of  the  ninth  nerve,  114, 119. 
of  the  nose,  141. 
of  the  ophthalmic  of  the  fifth 
nerve,  18, 42. 

of  the  orbit,  41. 

of  the  otic  ganglion,  155. 

of  the  pelvis,  female,  615. 

side  view,  616. 
of  the  pelvis,  male,  602. 

side  view,  604. 

of  the  perinaeum,  female,  472. 

male,  454. 

of  the  pharynx,  129. 

of  the  pneumo-gastric  nerve, 

113,  116. 

of  the  pons,  214. 
of  the  popliteal  space,  716. 
of  the  portio  dura  nerve,  38, 
152. 

of  the  pterygoid  region,  87. 
of  the  sacral  plexus,  626. 
of  the  saphenous  opening,  670. 
of  the  semilunar  ganglia,  540. 
of  the  shoulder,  278. 


Dissection  of  the  soft  palate,  135. 

of  the  solar  plexus,  540. 
of  the  spinal  cord,  439. 
of  the  subclavian  artery,  69. 
of  the  submaxillary  region,  99. 
of  the  superior  maxillary 
nerve,  106. 

of  the  testis,  577. 
of  the  thigh,  back,  715. 

front,  668. 

of  the  third  ventricle,  234. 
of  the  thorax,  351. 
of  the  tongue,  157. 
of  the  triangular  space  of  the 
thigh,  682. 

of  the  tympanum,  800. 

vessels  and 
nerves,  807. 
of  the  upper  limb,  256. 
of  the  vena  cava  inferior,  531. 
of  the  vidian  nerve,  148, 150. 
Dorsal  artery  of  the  foot,  745,  754. 

of  the  penis,  470,  (d)  481. 
of  the  tongue,  103. 
of  the  scapula,  (o)  269,  (d) 
284. 

nerves,  anterior  branches,  402, 
27 5,  600. 

posterior  branches,  430. 
cutaneous  of  the  hand, 
314. 

of  the  penis,  (o)  470,  (d) 
481. 

Dorsi-spinal  veins,  433. 

Ductus  ad  nasum,  52. 
arteriosus,  376. 

communis  choledochus,  539,  549. 
cysticus,  568. 
ejaculatorius,  634. 
hepaticus,  567. 
lymphaticus,  76,  400. 
ancreaticus,  557. 
tenonis,  30. 
thoracicus,  125,  399. 

Whartonii,  105. 

Eiviniani,  105. 

Duodenum,  connections,  532. 

peritonaeum  of,  523. 
structure,  547. 

Dura  mater,  9. 

of  the  cord,  439. 
nerves  of,  17. 
vessels  of,  16. 

Ear,  external,  36. 
internal,  800. 

Eighth  nerve,  20,  114,  (o)  202. 

Elastic  layers  of  cornea,  782. 

Elbow  joint,  337. 

Eminentia  collaterals,  228. 

teres,  248. 

Encephalon,  192. 
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Endocardium,  37 5. 

Endolymph,  816. 

Epididymis,  581. 

Epigastric  artery,  498. 

superficial,  480, 671. 
region  of  the  abdomen,  513. 
veins,  499. 

Epiglottidean  gland,  177. 

Epiglottis,  176. 

Erector  clitoridis,  473. 
penis,  464. 
spinae,  426. 

Ethmoidal  arteries,  48. 

Eustachian  tube,  cartilaginous  part,  134. 

osseous  part,  787. 
valve,  366. 

Extensor  carpi  radialis  brevis,  331. 

longus,  331. 
carpi  ulnaris,  332. 
digiti  minimi,  332. 
digitorum  brevis,  756. 

communis,  331. 
longus  pedis,  752. 
indicis,  334. 
ossis  metacarpi,  333. 
proprius  pollicis,  751. 
primi  internodii  pollicis,  334. 
secundi  internodii  pollicis,  334. 
External  cutaneous  nerves  of  arm,  288, 
300,  305. 

cutaneous  nerve  of  thigh,  (o) 
599,  (d)  674. 
saphenous  nerve,  720, 727,  750. 
vein,  673, 749. 

Eye-ball,  778. 
brows,  33. 
lashes,  34. 
lids,  33. 

muscles  of,  23. 
nerves  of,  36. 
structure,  34. 
vessels,  35. 

Face,  dissection  of,  22. 

Facial  artery,  (d)  28,  (o)  84. 

nerve,  (d)  38,  (c)  152),  (o)  201. 
vein,  29,  75,  85. 

Falciform  ligament  of  the  liver,  524. 

border  of  saphenous  opening, 
671. 

Fallopian  tube,  618, 656. 

Falx  cerebelli,  13. 
cerebri,  9. 

Fascia,  axillary,  257. 
brachial,  289. 
cervical,  deep,  53, 62. 
costo-coracoid,  266. 
cremasteric,  489. 
cribriform,  672. 
dentata,  232. 
of  the  forearm,  306. 
iliac,  510. 


Fascia,  intermuscular  of  the  humerus,  299. 

of  the  thigh,  693. 

lata,  676,  715. 
of  the  leg,  728,  730,  750. 
lumborum,  420. 
obturator,  603. 
palmar,  318. 
pelvic,  603. 
perinaeal,  deep,  465. 

superficial,  461. 
plantar,  deep,  736. 
propria,  682. 
recto -vesical,  606. 
spermatic,  486. 
temporal,  4. 
transversalis,  494,  510, 

Fasciculus  teres,  248. 

Femoral  artery,  683,  688. 
hernia,  508,  681. 
ligament,  677. 
veiu,  685,  689. 

Femoro-tibial  articulation,  758. 

Fenestra  ovalis,  801. 

rotunda,  801. 

Fibres  of  the  cerebrum,  238. 
of  the  cerebellum,  246. 
of  Muller,  793. 

Fibro- cartilage.  See  Interarticular. 
of  heart,  373. 
of  tongue,  160. 

Fibrous  coat  of  eye,  779. 

Fifth  nerve,  18,  200. 

Filiform  papillae,  158. 

Fillet  of  the  corpus  callosum,  225. 

of  the  olivary  body,  208,  215,  237. 

! Fimbriae  of  the  Fallopian  tube,  656. 

First  nerve,  (o)  198,  (d)  146,  (c)  19. 

Fissure,  longitudinal,  562. 
of  Sylvius,  219. 
transverse,  562. 
for  vena  cava,  562. 

Fissures  of  Santorini,  38. 
of  the  cord,  447. 

Flexor  accessorius  muscle,  742. 

brevis  minimi  digiti,  325. 

pedis,  744. 

carpi  radialis,  308,  329. 
ulnaris,  309. 

digitorum  brevis  pedis,  738. 

longus  pedis,  732,  741. 
profundus,  316,  322. 
sublimis,  312,  322. 
pollicis  longus,  316,  323. 

pedis,  731,  742. 
brevis,  324. 

pedis,  743. 

Flocculus  cerebelli,  244. 

Follicles,  Meibomian,  35. 

ceruminous,  800. 
solitary,  550,  556. 

Foot,  dorsum,  748. 
sole,  736. 
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Foramen  of  Monro,  230. 
ovale,  365. 
of  Winslow,  522. 

Foramina  Thebesii,  366. 

Forearm,  dissection  of,  302. 

cutaneous  nerves,  305. 
veins,  304. 

Fornix,  230. 

Fossa,  ischio-rectal,  457- 

navicular  of  the  urethra,  640. 

of  the  pudendum,  647. 
ovalis,  365. 

Fossae  of  abdominal  wall,  507. 

Fourth  nerve,  (o)  200,  (c)  18,  (d)  43. 
ventricle,  246. 

Fovea  centralis,  791. 

hemispherica,  810. 
semi-elliptica,  810. 

Fovese  of  fourth  ventricle,  248. 

Fraenulum  labii,  139. 

Frsenum  linguae,  140. 

praeputii,  481. 

Frontal  artery,  5,  49. 

• nerve,  44. 
vein,  6. 

Fungiform  papillae,  158. 

Funiculus  cuneatus,  206. 

gracilis,  206. 

Galactophorous  ducts,  260. 

Galen,  veins  of,  234. 

Gall  bladder,  567. 

structure,  568. 

Ganglia,  cervical,  inferior,  123. 

middle,  123. 
superior,  122. 
lumbar,  600. 
sacral,  628. 
semilunar,  541. 
of  spinal  nerves,  445. 
thoracic,  400. 

Ganglion  of  the  vagus,  117. 

Gasserian,  19. 
impar,  628. 
jugular,  114. 
lenticular,  47. 

Meckel’s,  148. 
ophthalmic,  47. 
otic,  155. 
petrosal,  114. 
spheno-palatine,  148. 
submaxillary,  104. 
thyroid,  123. 

Gastric  arteries,  535. 
plexus,  542. 
vein,  537. 

Gastro-colic  omentum,  521. 

epiploic  arteries,  536,  537* 
vein,  538. 

hepatic  omentum,  521. 

Gastrocnemius  muscle,  729. 

Gemellus  inferior  muscle,  713. 


Gemellus  superior  muscle,  713. 

Genio-hyo-glossus,  102, 162. 
hyoid  muscle,  102. 

Genital  organs,  614,  647. 

Genito-crural  nerve,  (o)  599,  (d)  497, 674. 

Gimbernat’s  ligament,  487, 679. 

Gland,  epiglottidean,  177. 
lachrymal,  43. 
parotid,  29. 
pineal,  236. 
pituitary,  221. 
prostate,  612. 
sublingual,  105. 
submaxillary,  99. 

Glands,  arytsenoid,  172. 
axillary,  264. 
bronchial,  399. 

Bartholine’s,  651. 

Brunner’s,  551. 
cardiac,  399. 
cervical,  60. 
ceruminous,  800. 
concatenate,  60. 

Cowper’s,  468,  640. 
inguinal,  480,  671. 
intercostal,  399. 
intestinal,  529. 
labial,  140. 
laryngeal,  172. 
lingual,  163. 
lumbar,  596. 
mammary,  259. 
mediastinal,  399. 

Meibomian,  35. 
mesenteric,  527. 
molar,  32. 
odoriferous,  481. 
oesophageal,  399. 
of  Pacchioni,  10. 
pelvic,  630. 

Peyer’s,  550. 
popliteal,  721. 
solitary,  550,  556. 
tracheal,  179. 

Gians  of  the  clitoris,  647. 
of  the  penis,  615. 

Glenoid  ligament,  302. 

Glisson’s  capsule,  564. 

Globus  major  epididymis,  581. 
minor  epididymis,  581. 

Glosso -pharyngeal  nerve,  (o)  202,  (d)  114, 
164. 

nucleus,  213. 

Glottis,  169. 

Gluteal  artery,  (o)  622,  (d)  708. 

nerve,  superior,  628,  709. 
nerves,  inferior,  711. 

Gluteus  maximus  muscle,  706 
medius  muscle,  708. 
minimus  muscle,  709. 

Graafian  vesicles,  655. 

Gracilis  muscle,  696. 
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Granular  layer  of  retina,  793. 

Great  omentum,  521. 

Gray  commissure  of  the  cord,  449. 
crescent  of  the  cord,  449. 
substance  of  the  corpus  striatum, 
231. 

of  the  medulla  oblongata, 
212,  250. 
of  the  third  ventricle,  235. 
Gray  tubercle  of  Eolando,  212. 

Gustatory  nerve,  98,  (d)  103,  164. 

Gyrus  fornicatus,  223. 

Ham,  716. 

Hamulus  laminae  spiralis,  813. 

Hand,  dissection  of,  317. 

Haemorrhoidal  artery,  inferior,  459. 

middle,  622. 
superior,  (o)  529, 
(d)  623,  646. 
nerve,  inferior,  459. 
plexus,  629. 

Head,  dissection  of,  1. 

Heart,  359. 

constituents,  361. 
dissection  of,  365. 
position,  360. 
structure  of,  373. 

Helicine  arteries,  643. 

Helicis  major  muscle,  37. 

minor  muscle,  37. 

Helicotrema,  813. 

Helix,  36. 

Hepatic  artery,  536,  (d)  566. 
cells,  565. 
ducts,  539,  (o)  567. 
plexus,  542. 
veins,  566. 

Hernia,  crural  or  femoral,  508, 681. 
inguinal,  external,  501. 

internal,  504. 
umbilical,  506. 

Hiatus  cochleae,  813. 

Hip  joint,  724. 

Hippocampus,  major,  232. 

minor,  232. 

Hollow  before  elbow,  307. 
Humero-cubital  articulation,  337. 

Hyaloid  membrane,  794. 

Hymen,  648. 

Hyo-glossus  muscle,  101, 161. 

glossal  membrane,  160. 

Hyoid  bone,  174. 

Hypochondriac  region  of  abdomen,  513. 
Hypogastric  artery,  620. 

plexus  of  nerves,  531. 
region  of  the  abdomen,  513. 
Hypoglossal  nerve,  (o)  203,  (c)  119,  (d) 
82,  104,  164. 

nucleus,  213. 

Ileo-ccecal  valve,  554. 


Ileo-colic  artery,  527. 

valve,  554. 

Ileum  intestine,  connections  of,  513. 

structure  of,  54-7. 

Iliac  artery,  common,  589. 

external,  590. 
internal,  620. 
fascia,  510. 

region  of  the  abdomen,  513. 
vein,  common,  591. 
external,  591. 
internal,  625. 

Iliacus  muscle,  594,  702. 

Ilio-femoral  articulation,  724. 

hypogastric  nerve,  479, 483,  705. 
inguinal  nerve,  (d)  479,  483, 673,  (o) 
598. 

lumbar  artery,  621. 

Incisor  branch  of  nerve,  98. 

teeth,  140. 

Incus,  805 

Indicator  muscle,  334. 

Infantile  hernia,  504. 

Inferior  cornu  of  the  lateral  ventricle, 

228. 

maxillary  nerve,  (o)  19,  (d)  95. 
Infra-costal  muscles,  402. 
orbital  artery,  108. 

nerves,  40, 107. 
vein,  108. 

scapular  artery,  277* 
trochlear  nerve,  46. 

Infra- spinatus  muscle,  280. 
Infundibulum  of  the  brain,  220. 

of  the  cochlea,  812. 
Inguinal  canal,  501. 

glands,  480,  671. 
hernia,  external.  501. 
internal,  504. 

region  of  the  abdomen,  513. 
Innominate  artery,  379. 

veins,  381. 

Interarticular  cartilage  of  the  jaw,  92. 

of  the  hip,  725. 
of  the  knee,  763. 
of  the  ribs,  405. 
of  the  scapula, 

283. 

sacro-iliac,  661. 
sterno-clavicular, 
189. 

of  symphysis  pu- 
bis, 663. 
of  the  vertebrae. 

409. 

of  the  wrist,  343. 
Interclavicular  ligament,  189. 
Intercolumnar  fascia,  486. 

fibres,  486. 

Intercostal  arteries,  anterior  branches, 
395,  498 
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Intercostal  arteries,  posterior  branches, 
396. 

artery,  superior,/  (o)  76,  (d) 
396. 

muscle,  external,  273. 
internal,  273. 
nerves,  403,  (d)  375,  483. 

cutaneous  anterior, 
258. 

lateral,  259. 
veins,  superior,  396. 

Intercosto- humeral  nerve,  (o)  259,  (d)  289. 
Intermediate  tract,  450. 

Intermuscular  septa  of  the  arm,  299. 

of  the  thigh,  693. 

Internal  cutaneous  nerve  of  arm,  270, 
288,  296,  305. 
of  thigh,  (d) 
675,  (o)  694. 

saphenous  vein,  673,  727, 748. 
nerve,  694,  675. 
Interosseous  arteries  of  the  foot,  7 55. 

of  the  hand,  326. 
artery,  anterior,  313,  317. 

posterior,  335. 
ligament  of  the  arm,  340. 

of  the  leg,  765. 
muscles  of  the  foot,  746. 

of  the  hand,  327. 
nerve,  anterior,  315,  317. 
posterior,  335. 
Interspinal  muscles,  434. 

Intertransverse  muscles,  181,  435. 
Intervertebral  ganglia,  445. 

substance,  409. 

Intestine,  large,  552. 

small,  547. 

Intestinal  arteries,  526. 

canal  divisions,  514. 
structure,  547, 554. 

Intra- spinal  arteries,  452. 

veins,  452. 

Intumescentia  ganglioformis,  818. 

Iris,  787. 

nerves  of,  789. 
vessels  or,  788. 
structure  of,  788. 

Ischio-rectal  fossa,  457. 

Island  of  Eeil,  219. 

Isthmus  faucium,  134. 

of  the  thyroid  body,  126. 
of  the  uterus,  652. 

Iter  a tertio  ad  quartum  ventriculum,  234. 
ad  infundibulum,  234. 

Jacob’s  membrane,  791. 
structure,  793. 

Jacobson’s  nerve,  (o)  116,  (d)  808. 
Jejunum,  connections  of,  515. 

structure,  547. 

Joint,  ankle,  765. 
elbow,  337. 


Joint,  hip,  724. 
knee,  758. 
lower  jaw,  91. 
shoulder,  301 . 
wrist,  341. 

Jugular  ganglion,  114. 

vein,  anterior,  66. 

external,  31,  54. 
internal,  80,  111. 

Kidney,  569. 

connections  of,  518. 
structure,  570. 
vessels  of,  572. 

Knee  of  the  corpus  callosum,  221. 
joint,  758. 


Labia  pudendi  externa,  647. 

interna,  648. 

Labial  glands,  140. 

artery,  inferior,  28. 
nerve,  98. 

Labyrinth,  lining  of,  815. 

membranous,  815. 
osseous,  810. 

Lachrymal  artery,  48. 

canals,  52. 
duct,  52. 
gland,  43. 
nerve,  44. 
point,  33,  52. 
sac,  52. 

Lacteals,  552. 

Lactiferous  ducts,  260. 

Lacunae  of  the  urethra,  640. 

Lamina  cinerea,  221. 

spiralis  cochleae,  812. 

Laminae  of  cerebellum,  245. 
of  the  lens,  797- . 

Large  intestine,  connections,  516. 

structure  and  form  of, 
552. 

Laryngeal  arteries,  173. 

nerve,  external,  118. 

inferior,  (o)  118,  (d) 
173. 

superior,  (o)  118,  (d) 
173. 

pouch,  171, 

Larynx,  164. 

aperture  of,  134,  169. 
cartilages  of,  175. 
interior  of,  169. 
muscles,  165. 
nerves,  173. 
ventricle,  170. 
vessels,  173. 

Lateral  column  of  the  medulla,  206,  209, 
215. 

of  the  cord,  448. 

Lateral  sinus,  14. 

ventricles,  226. 
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Latissimus  dorsi,  272. 

Laxator  tympani,  807. 

Leg,  dissection  of  the  back,  725. 

front,  748. 

Lens  of  the  eye,  796. 

structure  of,  797. 
Lenticular  ganglion,  47. 

Levator  anguli  oris,  27. 

scapulae,  421. 
ani,  458,  605. 
glandulae  thyreoideae,  127. 
labii  superioris,  26. 

alseque  nasi,  21. 
inferioris,  27. 
palati,  136. 

palpebrae  superioris,  44. 
Levatores  costarum,  437. 

Lieberkiihn’s  crypts,  550. 

Ligament  of  the  lung,  357- 
Ligamenta  brevia,  323. 

Ligaments  of  the  bladder,  607,  609. 
of  the  larynx,  177- 
of  the  ovary,  618. 
of  the  pinna,  38. 
of  the  uterus,  616. 

Ligament,  acromio- clavicular,  283. 

alar  of  the  knee,  761. 
annular,  anterior  of  the  ankle. 

750 ! 

external  of  the  ankle, 

751. 

internal  of  the  ankle, 
735. 

anterior  of  the  wrist, 
329. 

posterior  of  the  wrist, 
330,  336. 

anterior,  special,  of  ankle,  765. 

of  elbow  joint, 
338. 

of  knee  joint, 

760. 

of  wrist  joint, 
342. 

astragalo-scaphoid,  768. 
atlo-axoid,  anterior,  184. 

posterior,  184. 
transverse,  187. 
calcaneo-astragaloid,  768. 
cuboid,  769. 
scaphoid,  769. 
capsular  of  the  hip,  724. 

of  the  knee,  759. 
of  the  shoulder,  301. 
of  the  thumb,  346. 
carpal,  dorsal,  344. 

palmar,  344. 
carpo-metacarpal,  346. 
chondr o - sternal,  407 . 
common,  anterior,  of  verte- 
brae, 408. 

common  posterior,  408. 


Ligament,  conoid,  282. 

coraco- acromial,  283. 
clavicular,  282. 
humeral,  301. 
costo-clavicular,  189. 
coracoid,  266. 
transverse,  anterior, 406. 
middle,  406. 
posterior, 406. 
vertebral,  405. 
xiphoid,  407. 
cotyloid,  724. 
crico -thyroid,  177- 
crucial,  761. 
deltoid,  765. 

dorsal  of  the  carpus,  344. 
of  Grimbernat,  487,  679. 
glenoid,  302. 
ilio-femoral,  724. 
lumbar,  662. 

interarticular,  of  the  clavicle, 

189. 

of  the  hip,  725. 
of  the  jaw,  92. 
of  the  knee, 763. 
of  the  pubes, 
663. 

of  the  ribs,  405. 
of  the  wist, 

343. 

interclavicular,  189. 
interosseous  of  astragalus  and 
os  calcis,  768. 
of  carpus,  344. 
of  cuneiform 

bones,  771. 
of  metacarpal 

bones,  345. 
of  metatarsal 

bones,  771. 
of  radius  and 

ulna,  340. 
of  the  scaphoid 
and  cuboid,  771. 
of  the  tibia  and 
fibula,  765. 
interosseous,  inferior,  of  the 
tibia  and  fibula,  765. 
interspinal,  412. 
intertransverse,  413. 
intervertebral,  409. 
lateral,  external  of  the  ankle, 
766. 

internal,  7 65. 
external  of  the  carpus, 

344. 

internal,  344. 
external  of  the  elbow, 
338. 

internal,  338. 
phalangeal  of  the  foot, 
774. 
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Ligament,  lateral,  phalangeal  of  the  I 
hand,  348. 
external  of  the  j aw,  91 . 
internal,  91. 
external  of  the  knee, 
759. 

internal,  759. 
external  of  the  wrist, 
341. 

internal,  341. 
long  plantar,  769. 
metacarpal,  dorsal,  345. 

palmar,  345. 
metatarsal,  dorsal,  771. 

palmar,  771. 
mucous,  761. 
obturator,  662. 
occipito-atloid,  anterior,  185 
posterior,  185. 
occipito-axoid,  186. 
odontoid,  187. 

orbicular  of  the  radius,  340. 
of  the  patella,  692, 760. 
peroneo-tibial,  764. 
of  Poupart,  487, 678. 
posterior  of  ankle,  765. 

of  elbow,  338. 
of  knee,  760. 
of  wrist,  342. 

proper  of  the  scapula,  283. 
pubic  anterior,  662. 

superior,  663. 
round  of  the  hip,  725. 
round  of  the  radius  and  ulna, 
340. 

sacro-coccygeal,  anterior,  660. 

posterior,  660. 
sacro-iliac,  anterior,  661. 

posterior,  661. 

sacro-sciatic,  large,  661,  714. 

small,  661, 714. 
sacro- vertebral,  659. 
of  the  scapula,  anterior,  283. 

posterior,  283. 
sterno- clavicular,  188. 
stylo -hyoid,  109. 

maxillary,  92. 
subpubic,  663. 
supraspinous,  412. 
suspensory  of  penis,  481. 
tarso-metatarsal,  dorsal,  772. 

lateral,  772. 
plantar, 772. 
thyro-arytsenoid,  171. 

epiglottidean,  178. 
hyoid,  177. 
tibio-tarsal,  765. 
transverse  of  the  atlas,  187. 

of  the  fingers,  319. 
of  the  hip,  725. 
of  the  knee,  763. 
of  metacarpus, 327- 


Ligament,  transverse  of  metatarsus,  745. 

of  the  toes,  737. 
trapezoid,  283. 

triangular  of  the  abdomen, 
488. 

of  the  urethra, 
465,  473. 

of  Winslow,  or  posterior,  760. 
Ligamentum  arcuatum,  586. 

denticulatum,  442. 
ductfis  arteriosi,  377. 
latum  pulmonis,  354. 
longum  plantse,  769. 
mucosum,  761. 
nuehse,  418. 
patellae,  692,  760. 
subflavum,  412. 
teres,  725. 

Limb,  upper,  256. 

lower,  768. 

Limbus  luteus,  791. 

Limiting  membrane  of  retina,  794. 

Linea  alba,  484. 

semilunaris,  492. 

Linese  transversae,  492. 

Lingual  artery,  83, 103. 
glands,  163. 
nerve,  98, 103, 164. 
vein,  103. 

Lingualis  muscles,  163. 

Lips,  140. 

Liquor  Cotunnii,  815. 

Lithotomy,  parts  cut,  471. 

Liver,  560. 

ligaments,  524. 
connections  of,  517- 
structure,  564. 
vessels,  563,  (d)  566. 

Lobes  of  the  cerebellum,  243. 

of  the  cerebrum,  218. 

Lobular  venous  plexus,  565. 

Lobules  of  the  testis,  580. 

of  the  liver,  564. 

Lobulus  auris,  36. 

caudatus,  562. 
quadratus,  562. 

Spigelii,  562. 

Locus  caeruleus,  248. 
niger,  220. 

perforatus  anticus,  222. 
posticus,  220. 

Longissimus  dorsi,  426. 

Longitudinal  fibres  of  the  brain,  238. 

fissure  of  the  liver,  562. 
sinus,  inferior,  14. 
superior,  10. 

Longus  colli  muscle,  180. 

Lumbar  aponeurosis,  420. 
arteries,  601. 

anterior  branches,  601 . 
posterior  branches,  432. 
ganglia,  600. 
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Lumbar  glands,  596. 

nerves,  anterior  branches,  597. 

posterior  branches,  431. 
plexus,  597. 

region  of  the  abdomen,  513. 
veins,  433, 601. 

Lumbo-sacral  nerve,  597. 

Lumbricales  of  the  foot,  742. 

of  the  hand,  323. 

Lungs,  355. 

connections,  355. 
physical  characters,  390. 
structure,  391. 
vessels  and  nerves,  393. 
Lymphatic  duct,  125,  399. 

right,  76, 400. 

Lymphatics  of  the  arm,  287- 
of  the  axilla,  264. 
of  the  groin,  480, 67-1. 
of  the  lungs,  393. 
of  the  mesentery,  528. 
of  the  neck,  60. 
of  the  pelvis,  630. 
of  the  popliteal  space,  721. 
of  the  thorax,  399. 

Lyra,  230. 

Malleolar  arteries,  754. 

Malleus,  804. 

muscles  of,  807. 

Malpighian  corpuscles  of  spleen,  560. 

of  kidney,  572. 
Mamillse  of  the  kidney,  570, 

Mamma,  259. 

structure  of,  260. 

Mammary  artery,  internal,  (o)  74,  (c) 
274,  498. 

gland,  259. 

Masseter  muscle,  87. 

Masseteric  artery,  94. 

nerve,  96. 

Mastoid  cells,  802. 

Maxillary  artery,  internal,  93, 151. 

nerve,  inferior,  (o)  19,  (d)  95. 

superior,  19,  107. 
vein,  internal,  95. 

Meatus  auditorius  externus,  799. 

nerves  of,  800. 
vessels  of,  800. 
urinarius,  639. 

Meatuses  of  the  nose,  143. 

Meckel’s  ganglion,  148. 

Median  basilic  vein,  287. 

Median  cephalic  vein,  286. 

nerve,  (o)  270,  (c)  295,  (d)  315, 
321 

vein,  286,  304. 

Mediastinal  arteries,  27 5,  395. 
Mediastinum  of  thorax,  354. 

testis,  5 78. 

Medulla  oblongata,  204. 

gray  matter  of,  212. 


Medulla,  structure  of,  207. 
spinalis,  446. 

Medullary  layer  of  the  retina,  792. 

substance  of  the  kidney,  570. 
velum,  anterior,  246. 
posterior,  244. 

Meibomian  follicles,  35. 

Membrana  fusca,  784. 

granulosa,  655. 
pigmenti,  786. 
pupillaris,  789. 
sacciformis,  343. 
tympani,  803. 

Membrane  of  Demours,  782. 
hyaloid,  794. 

Jacob’s,  791,  793. 
of  the  labyrinth,  815. 

Membranes  of  the  brain,  9, 190. 

Membranous  labyrinth,  815. 

part  of  the  cochlea,  813. 
part  of  the  urethra,  613, 
639. 

Meningeal  artery,  anterior,  16. 

middle,  16, 94. 
posterior,  17, 193. 
small,  17, 94. 
nerves,  17. 

Mesenteric  artery,  inferior,  529. 

superior,  525. 
glands,  527. 
plexus,  inferior,  531. 

superior,  530. 
vein,  inferior,  529. 
superior,  527. 

Mesentery,  524. 

Meso-csecum,  523. 
colon,  left,  523. 
right,  523. 
transverse,  523. 
rectum,  609. 

Metacarpal  arteries,  314,  336. 

Metatarsal  artery,  7 55. 

Mitral  valve,  372. 

Modiolus  of  the  cochlea,  812. 

Molar  teeth,  140. 
glands,  32. 

Mons  Yeneris,  647. 

Motor  oculi  nerve,  (o)  200,  (c)  18,  (d)  46, 

49. 

Mouth,  cavity  of,  139. 

Mucous  ligament,  761. 

Multifidus  spinse  muscle,  435. 

Musculi  papillares,  367,  371. 
pectinati,  365,  369. 

Musculo-phrenic  artery,  27 5,  498. 

cutaneous  nerve  (o)  7 56,  (d)  749. 

of  the  arm,  (o)  270, 
(c)  296,  (d)  288. 

Musculo -spiral  nerve,  271,  300. 

Muse,  abductor  digiti  minimi,  325. 

digiti  minimi  pedis,  739. 
indicis,  328. 
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Muse,  abductor  pollicis,  324. 

pollicis  pedis,  738. 
accelerator  urinae,  464. 
accessorius  pedis,  742. 
accessorius  ad  sacro-lumbalem,  426. 
adductor  brevis,  698. 

digiti  minimi,  325. 
longus,  697. 
magnus,  701,  728. 
pollicis  manus,  325. 
pedis,  743. 

anconeus,  332. 
anti-tragicus,  37. 
arytaenoideus,  166. 
attollens  aurem,  2. 
attrahens  aurem,  2. 
azygos  uvulae,  137. 
biceps  femoris,  722, 759. 

flexor  cubiti,  290,  329. 
biventer  cervicis,  428. 
brachialis  anticus,  297,  329. 
buccinator,  27. 
cervicalis  ascendens,  426. 
chondro-glossus,  161. 
ciliaris,  787. 

circumflexus  palati,  136. 
coccygeus.,  605. 
complexus,  427. 
compressor  naris,  24. 
constrictor  inferior,  132. 

isthmi  faucium,  137. 
medius,  132. 
superior,  132. 
urethrae,  467. 
coraco-brachialis,  291. 
corrugator  supercilii,  24. 
cremastericus,  489. 
crico-arytaenoideus  lateralis,  167* 
posticus,  166. 
thyroideus,  165. 
deltoides,  278. 
depressor  anguli  oris,  27. 

epiglottidis,  168. 
depressor  labii  inferioris,  26. 

alae  nasi,  25. 
diaphragma,  403, 583. 
digastricus,  81. 
dilatator  naris,  25. 

pupillae,  788. 
erector  clitoridis,  473. 
penis,  464. 
spinae,  426. 

extensor  carpi  radialisbrevior,  331. 

longior,  331. 
ulnaris,  332. 
digiti  minimi,  332. 
digitorum  brevis  pedis, 
756. 

digitorum  communis,  331. 
digitorum  longus  pedis, 
752. 

indicis,  334. 
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Muse,  extensor  ossis  metacarpi  pollicis, 

333. 

pollicis  proprius,  751. 
primi  internodii  pollicis, 

334. 

secundiinternodiipollicis, 

334. 

flexor  accessorius,  742. 

brevis  digiti  minimi,  325. 
brevis  digiti  minimi  pedis, 
744. 

carpi  radialis,  308,  329. 
ulnaris,  309. 

digitorum  brevis  pedis,  738. 

profundus,  316, 
322 

sublimis,312,  322. 
longus  pedis,  732, 
741. 

pollicis  longus,  316,  323. 

pedis,  731, 742. 
pollicis  brevis,  324. 
pedis,  743. 
gastrocnemius,  729. 
gemellus  inferior,  713. 

superior,  713. 

genio-hyo-glossus,  102, 162. 

hyoideus,  102. 
glosso-pharyngeus,  162. 
gluteus  maximus,  7 06. 
medius,  708. 
minimus,  709. 
gracilis,  696. 
helicis  major,  37. 
minor,  37. 

hyo-glossus,  101, 161. 
iliacus,  594, 702. 
ilio-costalis,  426. 
indicator,  334. 
infra-costalis,  402. 
infra- spinatus,  280. 
intercostales  externi,  273,  402. 

interni,  273,  402. 
interossei  mantis  dorsales,  328. 

palmares,  327. 
pedis  dorsales,  746. 
plantares,  746. 
interspinales,  434. 
intertransversales,  181,435. 
kerato-cricoideus,  166. 
latissimus  dorsi,  271, 418. 
laxator  tympani,  807. 
levator  anguli  oris,  27. 

scapulae,  421 . 
ani,  458,  605. 

glandulae  thyreoideae,  127. 
labii  superioris,  26. 
alae  nasi,  24. 
labii  inferioris,  27. 
palati,  136. 
palpebrae,  44. 

I uvulae,  137. 
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Muse,  ievatores  costarmn,  437* 
linguales,  163. 
longissimus  dorsi,  426. 
longus  colli,  100. 
lumbricales  manus,  323. 

pedis,  742. 

mallei  externus,  807. 

internus,  807. 
massetericus,  87. 
multifidus  spinae,  435. 
mylo-hyoideus,  100. 
obliquus  abdominis  externns,  482. 

internus,  488. 
capitis  inferior,  434. 

superior,  434. 
oculi  inferior,  50. 
superior,  45. 
obturator  externus,  703, 714. 

internus,  658,  713. 
occipito-frontalis,  3. 
omo-hyoideus,  67,  421. 
opponens  digit!  minimi,  325. 

pollicis,  324. 
orbicularis  oris,  25. 

palpebrarum,  23. 
palato-glossus,  137, 161. 

pharyngeus,  137. 
palmaris  brevis,  318. 

longus,  309. 
pectineus,  697. 
pectoralis  major,  264. 

minor,  265. 
peroneus  brevis,  757. 

longus,  747, 757. 
tertius,  752. 
plantaris,  730. 
platysma  myoides,  54. 
popliteus,  731,  759. 
pronator  quadratus,  316. 

radii  teres,  308, 
psoas  magnus,  593,  702. 
parvus,  594. 

pterygoideus  externus,  90. 

internus,  90. 

pyramidalis  abdominis,  493. 

nasi,  24. 
pyriformis,  658,  710. 
quadratus  femoris,  713. 

lumborum,  595. 
rectus  abdominis,  491. 

capitis  anticus  major,  181. 

minor,  181. 
lateralis,  120. 
posticus  major,  433. 
minor,  433. 
femoris,  690,  709. 
oculi  externus,  49. 
inferior,  49. 
internus,  49. 
superior,  45. 
retrahens  aurem,  2. 
rhomboideus  major,  421. 


Muse,  rhomboideus  minor,  421. 
risorius  Santorini,  27. 
rotatores  spinas,  436. 
sacro-lumbalis,  426. 
salpingo-pharyngeus,  133. 
sartorius,  687. 
scalenus  anticus,  70. 
medius,  70. 
posticus,  70. 
semi-spinalis  colli,  434. 

dorsi,  434. 

semi-membranosus,  722,  760. 
semi-tendinosus,  722. 
serratus  magnus,  272. 

posticus  inferior,  423. 
superior,  423. 

soleus,  729. 

sphincter  ani  externus,  457. 

internus,  458. 
pupillae,  788. 
vaginae,  473. 
spinalis  dorsi,  425. 
splenius  capitis,  424. 

colli,  424. 
stapedius,  807. 

sterno-cleido-mastoideus,  67. 
hyoideus,  68. 
tnyroideus,  68. 
stylo -glossus,  102, 161. 
hyoideus,  82. 
pharyngeus,  109. 
subanconeus,  300. 
subclavius,  267. 
suberureus,  693. 
subscapularis,  277. 
supinator  radii  brevis,  335. 

longus,  330. 
supra- spinatus,  283. 
temporalis,  4,  89. 
tensor  palati,  136. 
tarsi,  51. 
tympani,  807. 
vaginas  femoris,  6S0. 
teres  major,  281. 
minor,  280. 

thyro-arytaenoideus,  167. 
epiglottideus,  168. 
hyoideus,  68. 
tibialis  anticus,  751. 

posticus,  732,  747. 
trachelo-mastoideus,  427. 
tragicus,  37. 

transversalis  abdominis,  490. 
colli,  427. 

transversus  auris,  38. 

linguae,  163. 
pedis,  743. 
perinaei,  465. 

alter,  465. 
profundus,  467. 
trapezius,  416. 
triangularis  sterni,  274. 
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Muse.  triceps  extensor  cruris,  690. 

cubiti,  298. 
vastus,  extemus,  691. 

internus,  692. 
zygomaticus  major,  27. 

minor,  27. 

Mylo-hyoid  artery,  94. 

muscle,  100. 
nerve,  98. 

Nares  posterior,  134. 

Nasal  artery,  49. 

lateral,  29. 
cartilages,  32. 
duct,  52. 
fossse,  142. 

nerve  (d)  46,  (c)  151. 
Naso-palatine  nerve,  150. 

artery,  152. 

Neck,  anterior  triangle  of,  63. 
posterior,  56. 
dissection  of,  53,  61. 

Nerve  of  Jacobson,  116. 

Wrisberg,  (o)  270,  (d)  289,  296. 
Nerve  to  the  inferior  gemellus  and  quad- 
rates, 712. 

latissimus,  271. 
levator  anguli  scapulae,  79. 
longus  colli,  78. 
obturatur  internus,  627,  712. 
pectineus,  695. 
pyriformis,  628., 
rhomboid  muscle,  77,  423. 
scaleni,  78. 

serratus  muscle,  (o)  78,  (d) 
271. 

subclavius,  77. 
superior  gemellus,  712. 
tensor  palati,  156. 
tympani,  156. 
vaginae  femoris,  695. 
teres  major,  271. 

minor,  280. 
vastus  externus,  695. 
internus,  695. 

Nervous  layer  of  retina,  792. 

tunic  of  eyeball,  790. 

Nerv.  abducens,  (o)  200,  (c)  20,  (d)  49. 
accessorius  obturatorius,  600,  608. 
accessorius  spinalis,  119,  202,  418. 
acromiales  cutanei,  278. 
articulares  poplitei,  720,  721. 
articularis  poplitei  obturatorius, 
fiQQ  791 

auditorius,  201,  817.  ’ 

auriculares  anteriores,  7,  97. 
auricularis  magnus,  8,  59. 
auricularis  pneumogastricus,  (o) 
117,  (d)  809. 
auricularis  inferior,  97. 

posterior,  8,  39. 
auriculo -temp oralis,  7,  97. 


Nerv.  buccinatorius,  96. 
buccales,  41,  96. 

cardiacus  inferior,  (o)  123, 129,  (d) 
388. 

cardiacus  medius,  (o)  123,  129,  (d) 
388. 

cardiacus  pneumogastrici,  118,  385, 

• , (d)  364. 

cardiacus  superior,  (o)  123,  129, 
(d)  364,  388. 

cervicales  nervi  facialis,  62. 
cervicales,  rami  anteriores,  76,  182. 

rami  posteriores,  429. 
cervicalis,  superficialis,  60,  62. 
cervico -facialis,  41. 
chorda  tympani,  99,  154. 
ciliares  ganglii  ophthalmici,47, 790. 
ciliares  nasalis,  46,  (d)  790. 
circumflexus,  271,  280. 
claviculares  cutanei,  60. 
coccygealis,  437,  627. 
cochlearis,  818. 

communicans  fibularis,  721,  728. 
corporis  bulbosi,  471. 
cruralis,  (o)  599,  (d),  694. 
cutanei  abdominis,  anteriores,  479. 

laterales,  478. 
cutaneus  extemus  brachialis,  (o) 
270,  (c)  296, 
(d)  305. 
lumbalis  (o) 
599,  (d)  674. 
musculo-spi- 
ralis,  288, 
300,  305. 

cutaneus  internus  brachialis,  maj  or, 
270,  280,  296, 
305. 

brachialis,  minor, 
270,289, 296. 
femoris,  (d)  675, 
(o)  694. 

musculo-spiralis, 
289,  300. 

cutaneus  maxillaris  inferioris,  97, 
superioris,  107. 
cutaneus  medius  femoris,  (o)  694, 
(d)  674. 

cutaneus  musculo-cutaneus,  288. 
palmaris,  315,  318. 
plantaris,  735. 
radialis,  305. 
dorsalis  manus,  306,  314. 
dentales  posteriores,  107. 
dentalis,  anterior,  107. 

inferior,  97. 
descendens  noni,  82. 
diaphragm  aticus,  (o)  79,  (d)  383. 
digastricus,  40. 
digitales  mediani,  321 . 

plantares,  740,  741. 
radiales,  305. 
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Nerv.  digitales  ulnares,  321. 

dorsales,  rami  anteriores,  402,  275, 
600. 

posteriores,  430. 
dorsalis  penis,  470, 482. 

ulnaris,  306. 
facialis,  39, 152. 
frontalis,  44. 
genito-cruralis,  599, 674. 

cruralis,  ramus  femoralis, 

. 67.4- 

ramus  genitalis, 
599. 

glosso-pharyngeus,  114, 164,  202. 
glutei  inferiores,  711. 
gluteus  superior,  628,  709. 
gustatorius,  98, 103, 164. 
haemorrhoidales  superiores,  431. 
hsemorrhoidalis  inferior,  459. 
hepatici,  542. 

hypoglossus,  82, 104, 119, 164,  203. 
ilio-hypogastricus,  479,  483,  598, 
673. 

inguinalis,  479, 483, 598. 
incisorius,  98. 

infra-maxillares  nervi  facialis,  41, 
62, 

orbitales  neryi  facialis,  40. 
orbitales,  107. 
trocblearis,  46. 
intercostales,  275,  403. 
intercosto-cutanei  anteriores,  258. 

cutanei  laterales,  259. 
humerales,  259, 289. 
interosseus  anticus,  317. 

posticus,  335. 

iscbiadicus  major,  710,  723. 

minor,  712,  723, 728. 

labialis,  98. 
lachrymalis,  44. 
laryngeus  externus,  118. 
laryngeus  inferior,  (o)  118,  385,  (d) 
173. 

laryngeus  superior,  (o)  118,  (d)  173. 
lingualis,  82, 104, 119, 164. 
lumbales,  rami  anteriores,  597. 

posteriores,  431. 
lumbo-sacralis,  597. 
malares  nervi  facialis,  40. 
malaris,  51. 
massetericus,  96. 

maxillaris  inferior,  (o)  19,  (d)  95. 

superior,  19, 107. 
medianus,  270,  295,  315,  321. 
meningei,  17. 
molles,  122. 

motor  oculi,  (o)  200,  (c)  18,  (d) 
46,  49. 

musculo- cutaneus  brachii,  270, 
296. 

cutaneus  cruris,  756  (d) 
749. 


Nerv.  musculo-spiralis,  (o)  271,  (d)  300. 
mylo-hyoideus,  98. 
nasalis,  (o)  44,  (c)  46,  (d)  151. 

maxillaris,  150. 
naso-palatinus,  150. 
obturatorius,  (o)  599,  (d)  698. 

articularis,  699. 
occipitalis  major,  8,  415,  429. 

minor,  (d)  8,  (o)  59. 
cesophageales,  386. 
olfactorius,  (c)  18,  (d)  146,  (o)  198. 
ophthalmicus,  19, 44. 
opticus,  49,  199,  236,  792. 
orbitalis,  (d)  51,  (o)  107. 
palatinus  magnus,  148. 

medius,  148. 
minor,  150. 
palpebrales,  36. 

palmaris  cutaneus,  314,  315,  318. 
ulnaris  profundus,  327. 
superficialis,  321. 
patellaris,  67 5. 

perforans  Casserii,  (o)  270,  (c) 
296,  (d)  305. 

perinaeales  superficiales,  463. 
peroneal,  720. 

petrosus  superficialis  externus,  154. 

magnus,  21, 
154. 


parvus,  (o)  809. 
(c)  21,  (d)  154. 

pharyngei,  123. 
pharyngeus,  117. 
phrenicus,  79,  383. 
plantaris  externus,  741. 

externus  profundus,  745. 
internus,  740. 

pneumo -gastricus,  116,  202,  384, 


popliteus  externus,  720. 

internus,  720. 
portio  dura,  38,  152,  201. 

mollis,  (o)  202,  (d)  817. 
pterygoidei,  96. 
pterygoideus  internus,  157- 
pudendus  inferior,  (o)  712,  (d) 


internus,  (o)  628,  (d) 
470. 

pulmonares  anteriores,  386. 

posteriores,  386. 
radialis,  300,  305,  315. 
recurrens,  118, 385,  (d)  173. 

articularis,  756. 
renales,  541. 

sacrales,  rami  anteriores,  626. 

posteriores,  436,  705. 
saphenus  externus,  720,  (d)  750. 

internus,  (o)  694,  (d) 

67 5. 

sciaticus  magnus,  712,  723. 

parvus,  711,  723,  728. 
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Nerv.  spermatic!,  531. 

spheno-palatini,  107. 
splanchnicus  major,  (o)  401,  (d) 

542. 

minor,  (o)  401,  (d) 

543. 

minimus,  (o)  401, 
(d)  543. 

splenici,  542. 
stylo-hyoideus,  40. 
suboccipitalis,  ramus  anterior,  120, 
182. 

ramus  posterior,  182, 
430. 

subscapulares,  271. 
superficial^  cordis  dexter,  (o)  123, 
(d)  388. 
sinister,  (o)  129, 
(d)  385. 

supra-maxillares  nervi  facialis, 
41. 

orbitalis,  7,  44. 
scapularis,  78,  284. 
trochlearis,  7,  44. 

sympatlieticus  abdominis,  526,  585. 
cervicis,  121. 
pelvis,  628. 
thoracis,  400. 
temporales  nervi  facialis,  40 
profundi,  96. 
superficiales  (d)  7,  (o) 
51 . 

temporo-facialis,  40. 
thoracici  anteriores,  271. 
laterales,  259. 

thoracicus  posterior,  78,  271. 
thyro-hyoideus,  82. 
tibialis  anticus,  757,  (d)  749. 

posticus,  734. 
trigeminus,  18,  200. 
trochlearis,  18,  43,  200. 
tympanicus,  (o)  115,  (d)  808. 
ulnaris,  370,296,  314,  321,  327. 
uterini,  630. 
vaginales,  630. 
vestibularis,  818. 
vidianus,  150. 

Ninth  nerve,  (o)  203,  (c)  82,  119  (d) 
164,  203. 

Nipple  of  the  breast,  259. 

Nodule,  243. 

Nose,  cartilages,  32. 
cavity  of,  141. 
meatuses  of,  143. 

nerves  and  .vessels  of,  146,  150, 
151. 

Nuclei  of  medulla  oblongata,  213. 
Nutritious  artery  of  fibula,  734. 

of  femur,  701. 
of  humerus,  294. 
of  tibia,  733. 

Nymphae,  647. 


Obliquus  abdominis  externus,  482. 

internus,  488. 

capitis  inferior  muscle,  434. 

superior  muscle,  434. 
oculi  inferior,  50. 
supeiior,  45. 

Obturator  artery,  (o)  622,  (d)  703. 
fascia,  603. 
ligament,  662. 
muscle,  external,  703, 714. 

internal,  658,  713. 
nerve,  (o)  599,  (d)  698. 
Occipital  artery,  (o)  85,  (c)  431,  (d)  6. 
vein,  6,  85. 
sinus,  14. 
nerves,  8,  59. 

Occipito-atloid  articulation,  185. 

ligaments,  185. 
axoid  ligaments,  186. 
frontalis  muscle,  3. 

Odontoid  ligaments,  187. 

(Esophagus,  connections  of,  128,  397. 

structure,  139,  398. 
(Esophageal  arteries,  395, 535. 
nerves,  386. 

opening  of  diaphragm,  586. 
Olfactory  bulb,  198. 

nerve,  (c)  18,  (o)  198,  (d)  146. 
region,  145. 

Olivary  body,  206,  208. 

commissure,  208. 
fasciculus,  208,  215,  237. 
Omentum,  great,  521. 

small,  521. 
splenic,  522. 

Omo-hyoid  muscle,  67, 421. 

Ophthalmic  artery,  47. 

ganglion,  47. 

nerve,  (o)  19,  (c)  19,  (d)  44. 
vein,  49. 

Opponens  pollicis  muscle,  324. 

Optic  commissure,  199. 

nerve,  (o)  199,  236,  (c)  49,  (d)  792. 
thalamus,  235,  240. 
tract,  199. 

Ora  serrata,  791. 

Orbicular  ligament  of  the  radius,  340. 
Orbicularis  oris,  25. 

palpebrarum,  23. 

Orbit,  41. 

muscles  of,  44,  49. 
nerves,  43. 
periosteum  of,  42. 
vessels,  47. 

Orbital  branch  of  nerve,  (d)  51,  (o)  107. 
Organ  of  Griraldes,  582. 

Orifice  of  the  urethra,  648. 
of  the  uterus,  651. 
of  the  vagina,  648. 

Os  hyoides,  174. 

Ossicles  of  the  tympanum,  804. 

Os  tincac,  651. 
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Os  uteri,  externum,  651. 
internum,  652. 

Otic  ganglion,  153. 

Otoliths,  817. 

Outlet  of  the  pelvis,  604. 

Ovaries,  618,  654. 

appendage  to,  655. 
arteries  of,  589,  624. 

Ovicapsule,  655. 

Ovisacs,  655. 

Ovum,  655. 

Palate  (soft),  135. 

Palatine  arteries,  superior,  151. 
artery,  inferior,  85. 
nerve,  external,  150. 
large,  149. 
small,  149. 

Palato-glossus,  137,  161. 

Palato-pharyngeus,  137. 

Palm  of  the  hand,  317. 

cutaneous  nerves  of, 
318. 

Palmar  arch,  deep,  326. 

superficial,  320. 
nerve  of  the  ulnar,  deep,  327. 

superficial, 

321. 

cutaneous  nerves,  314,  315. 
fascia,  318. 

Palmaris  brevis  muscle,  318. 

longus  muscle,  309. 

Palpebrse,  33. 

Palpebral  arteries,  35, 48. 
ligament,  34. 
nerves,  36. 
veins,  36. 

Pampiniform  plexus,  655. 

Pancreas,  556. 

connections,  534. 
structure  of,  557. 

Pancreatic  arteries,  536. 
duct,  557. 
veins,  538. 

Pancreatico-duodenal  arteries,  526, 537. 

Papilla  lachrymalis,  33. 

Papillae  of  the  tongue,  158. 

Parovarium,  655. 

Parotid  gland,  29. 

arteries,  86. 

Patellar  nerve,  675. 

plexus,  676. 

Pecten  of  Reil,  238. 

Pectineus  muscle,  697. 

Pectoralis  major  muscle,  264, 265. 
minor  muscle,  265. 

Peduncle  of  the  cerebellum,  inferior,  246. 

middle,  246. 
superior,  245. 
of  the  cerebrum,  219,  241. 
of  the  pineal  body,  237. 

Peduncular  fibres,  238. 


Pelvis,  female,  dissection  of,  615. 
male,  607. 

dissection  of,  607. 

Pelvic  cavity,  602. 
fascia,  603. 
plexus,  629. 

Penis,  614. 

integument  of,  480. 
structure  of,  640. 
vessels  of,  643. 

Perforating  arteries  of  the  femoral,  701, 

728. 

of  internal  mamma- 
ry, 27 5. 

of  the  palm,  326. 
of  the  sole,  744. 

Perforans  Casserii  nerve,  (o)  270,  (c)  296, 
(d)  288. 

Pericardium,  358. 

vessels  of,  359. 

Perilymph,  815. 

Perinaeum,  female,  472. 

male,  454. 

Perinaeal  artery,  superficial,  462. 
fascia,  deep,  465. 

superficial,  461. 
nerves,  superficial,  462. 
Periosteum  of  the  orbit,  42. 

Peritoneal  prolongation  on  the  cord, 
495. 

Peritoneum,  519. 

of  female  pelvis,  616. 
of  male  pelvis,  609. 
Peroneal  artery,  733. 

anterior,  734. 
nerve,  720. 

Peroneus  brevis  muscle,  757. 

longus  muscle,  747, 757. 
tertius  muscle,  752. 
Peroneo-tibial  articulations,  764. 

Pes  accessorius,  228. 

hippocampi,  232. 

Petrosal  ganglion,  114. 

sinus,  inferior,  16. 

superior,  16. 
nerve,  large,  21, 154. 

small,  809,  (d)  21, 154. 
external,  21, 154. 

Peyer’s  glands,  550. 

Pharynx,  131. 

interior,  133,  138. 
muscles  of,  132. 
openings  of,  134. 

Pharyngeal  ascending  artery,  112. 
nerve,  117. 
vein,  113. 

Pharyngeo-glossal  muscle,  162. 

| Phrenic  artery,  384. 

nerve,  79,  383. 

I Pia  mater  of  the  brain,  191. 

of  the  cord,  441. 

! Pigmentary  membrane,  786. 
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Pigment  cells  of  choroid,  785. 

iris,  788. 

Pillars  of  the  abdominal  ring,  485. 
of  the  fornix,  236. 
of  the  iris,  782. 
of  the  soft  palate,  135. 

Pineal  body,  236. 

Pinna,  or  auricle  of  the  ear,  36. 
Pituitary  body,  221. 

Plantar  aponeurosis,  736. 

arch  of  the  artery,  744. 
arteries,  739. 
ligament,  long,  769. 
nerve,  external,  741, 745. 
internal,  740. 
Plantaris  muscle,  730. 

Platysma  myoides  muscle,  54,  61. 
Pleurae,  353. 

Plexus,  aortic,  530. 

brachial,  77,  270. 
cardiac,  superficial,  364. 

deep,  387. 
carotid,  21. 
cavernous,  21. 
cervical,  78. 

posterior,  430. 
choroides  cerebri,  233. 

cerebelli,  249. 
coeliac,  542. 

coronary,  anterior,  364. 

posterior,  364. 

coronary  of  the  stomach,  542. 
diaphragmatic,  541. 
hepatic,  542. 
haemorrhoidal,  629. 
hypogastric,  531. 
lumbar,  597. 

mesenteric,  inferior,  531. 

superior,  530. 
oesophagean,  386. 
ovarian,  629. 
pampiniform,  655. 
patellar,  676. 
pelvic,  629. 
pharyngeal,  118. 
prostatic,  629. 
pterygoid  of  veins,  95. 
pulmonary,  anterior,  385. 

posterior,  386. 

renal,  541. 

supra,  541. 
sacral,  627. 
solar,  541. 

spermatic  of  nerves,  531. 

of  veins,  496. 
splenic,  542. 
tympanic,  808. 
uterine,  630. 
vaginal,  630. 
vesical,  629. 
vertebral,  183. 

Plica  semilunaris,  35. 


Pneumo-gastric  nerve,  (o)  202,  (c)  116, 
(d)  384, 543. 

Pomum  Adami,  175. 

Pons  Tarini,  220. 

Yarolii,  214. 

structure  of,  214. 

Popliteal  artery,  717. 

glands,  721. 
nerve,  external,  720. 

internal,  720. 
space,  716. 
vein,  719. 

Popliteus  muscle,  731,  759. 

Portio  dura,  (o)  201,  (c)  152,  (d)  39. 
mollis,  (o)  201,  (d)  817. 

Porus  opticus,  791. 

Posterior  commissure,  235. 

elastic  layer  of  cornea,  782. 
ligament  of  knee,  760. 
medullary  velum,  244. 
pyramid,  206,  210. 
triangle  of  the  neck,  56. 
vesicular  column,  450. 

Post-pyramidal  ganglion,  213. 

Poupart’s  ligament,  487,  678. 

Pouch,  laryngeal,  171. 

of  the  auricula,  365,  369. 

Prepuce,  480. 

Princeps  cervicalis  artery,  431. 
pollicis  artery,  327. 

of  the  foot,  745. 

Processus  cochleariformis,  802. 

e cerebello  ad  testes,  245. 
vermiformis,  241,  243. 

Profunda  artery,  inferior,  294. 

of  the  neck,  (o)  76,  (d) 
432. 

of  the  thigh,  685,  701. 
superior,  (o)  293,  (d) 
299. 

Promontory,  801. 

Pronator  quadratus  muscle,  316. 

radii  teres  muscle,  308. 

Prostate  gland,  631. 

connections,  612. 
structure,  632. 

Prostatic  part  of  the  urethra,  638. 
sinuses,  639. 

Psoas  magnus  muscle,  593,  702. 
parvus  muscle,  594. 

Pterygoid  arteries,  95. 

nerve,  external,  96. 

internal,  157. 
plexus  of  veins,  95. 

Pterygoideus  externus  muscle,  90. 

internus  muscle,  90. 

Pterygo-maxillary  region,  87. 
palatine  artery,  152. 

Pubic  region  of  the  abdomen,  513. 
symphysis,  662. 

Pudendum,  647. 

Pudendal  inferior  nerve,  (o)  712,  (d)  463 
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Pudic  arteries,  external,  671, 685. 

artery,  internal  (d)  469,  (o)  623. 
nerve,  internal,  (o)  628,  (d) 
470. 

Pulmonary  artery,  368,  (d)  376,  393. 
nerves,  385. 
veins,  382,  393. 

Puncta  lachrymalia,  33,  52. 

Pupil,  muscles  of,  788. 

Pylorus,  544. 

Pyloric  arteries,  536,  537- 
Pyramid,  anterior,  205,  207, 215,  238. 
decussation  of,  270. 
of  the  cerebellum,  243. 
of  the  thyroid  body,  127. 
of  the  tympanum,  802. 
posterior,  206,  210. 

Pyramidal  fibres  of  the  medulla,  207. 

masses  of  kidney,  570. 
Pyramidalis  abdominis  muscle,  493. 

nasi  muscle,  24. 

Pyriformis  muscle,  658,  710. 

Quadratus  femoris  muscle,  713. 

*lumborum  muscle,  595. 

Radial  artery,  310,  (d)  326,  336. 
nerve,  (d)  305,  315. 
veins,  311. 

cutaneous,  304. 

Radialis  indicis  artery,  327. 

Radio-carpal  articulation, 341. 
Radio-ulnar  articulations,  339. 

Ranine  artery,  103. 
vein,  103. 

Raphe  of  the  corpus  callosum,  225. 
of  the  medulla,  211. 
of  the  perinseum,  455. 
Receptaculum  chyli,  596. 

Recto- vesical  fascia,  606. 

pouch,  609. 

Rectus  abdominis  muscle,  491. 

capitis  anticus  major,  181. 

minor,  181. 
posticus  major,  433. 

minor,  433. 
lateralis,  120. 
femoris,  690,  709. 
oculi  externus,  49. 
inferior,  49. 
internus,  49. 
superior,  45. 

Rectum,  connections  of,  in  the  female, 

617. 

in  the  male, 
610. 

structure,  644. 

Recurrent  interosseous  artery,  335. 
radial,  311. 
tibial,  754. 
ulnar,  anterior,  313. 
posterior,  313. 


Recurrent  nerve  of  pneumo-gastric  (o) 
118,  385,  (d)  173. 
nerve  of  the  tibial,  756. 

Renal  artery,  588,  (d)  572. 
plexus,  541. 
vein,  (o)  572,  (c)  593. 

Restiform  body,  206,  210. 

ganglion,  213. 

Rete  testis,  540. 

Retina,  790. 

structure,  792. 

Retrahens  aurem,  2. 

Rhomboideus  major  muscle,  421. 

minor,  421. 

Rima  of  the  glottis,  169. 

Ring,  abdominal,  external,  485. 

internal,  494,  503. 
Risorius  Santorini  muscle,  27. 

Rods  of  retina,  793. 

Root  of  the  lung,  356. 

Roots  of  the  nerves,  443,  451. 

Rotatores  spinse,  436. 

Round  ligament  of  the  hip  joint,  725. 

of  the  liver,  563. 
of  the  uterus,  496,  618, 
654. 

Sacculus  laryngis,  171. 

vestibuli,  816. 

Sacral  artery,  lateral,  621. 

middle,  625. 
ganglia,  628. 

nerves,  anterior  branches,  626. 

posterior  branches,  437, 
705. 

plexus,  627. 

Sacro-coccygeal  articulation,  659. 
iliac,  660. 
vertebral,  659. 
lumbalis  muscle,  426. 
sciatic  ligament,  large,  661,  714. 

small,  661,  714. 

Salpingo-pharyngeus  muscle,  133. 
Salvatella  vein,  305. 

Saphenous  vein,  external,  727,  (o)  749. 

internal,  673,  727,  (o) 
748. 

opening,  677. 

nerve,  external,  720,  (d)  727, 
750. 

internal,  (o)  694,  (d) 
675,  727. 

Sartorius  muscle,  687. 

Scala  tympani,  814. 
vestibuli,  814. 

Scalenus  anticus  muscle,  70. 
medius,  70. 
posticus,  70. 

Scapular  artery,  posterior,  422. 
ligaments,  283. 
muscles,  276. 

Scapulo- clavicular  articulation,  283. 
humeral,  301. 
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Scarpa’s  triangle,  682. 

Schneiderian  membrane,  144. 

Sciatic  artery,  (o)  623,  (d)  710. 
nerve,  large,  712,  723. 

small,  711,  723, 728. 
Sclerotic  coat  of  the  eye,  779. 

structure,  780. 

Scrotum,  481. 

Second  nerve,  (o)  236, 199,  (c)  49,  (d)  792. 
Secondary  membrane  of  the  tympanum, 
804. 

Segments  of  the  cord,  448. 

Semicircular  canals,  810. 

Semilunar  cartilages,  763. 
ganglia,  541. 
valves  of  aorta,  372. 

of  pulmonary  artery, 
369. 

Semi-bulbs  of  vagina,  649. 
Semi-membranosus  muscle,  722,  760. 
Seminal  ducts,  634. 

Seminiferal  tubes,  579. 

Semi-spinalis  colli  muscle,  434. 

dorsi  muscle,  434. 
Semi-tendinosus  muscle,  722. 

Septum  auricularum,  361. 
cochleae,  361. 
crurale,  509, 681. 
intermuscular,  of  the  arm,  299. 

of  the  thigh,  693. 

lucidum,  228. 
medullae  oblongatae,  211. 
nasi,  142. 
pontis,  215. 
pectiniforme,  642. 
scroti,  481. 
of  the  tongue,  160. 
ventriculorum,  361. 

Serratus  magnus  muscle,  272. 

posticus  inferior,  423. 

superior,  423. 

Seventh  nerve,  (o)  201,  (c)  152,  (d)  38. 
Sheath  of  the  fingers,  319. 
of  the  rectus,  492. 
of  the  toes,  737. 

Shoulder  joint,  301. 

Sigmoid  artery,  529. 

flexure  of  the  colon,  517. 
valves,  369, 372. 

Sinus,  basilar,  16. 

of  the  bulb,  640. 
cavernous,  15. 
circular,  of  Eidley,  16. 
lateral,  14. 

longitudinal,  inferior,  14. 

superior,  10. 

occipital,  14. 
petrosal,  inferior,  16. 

superior,  16. 
pocularis,  639. 
prostatieus,  639. 
straight,  of  the  skull,  14. 


Sinus,  torcular,  13. 
transverse,  16. 
of  Yalsalva,  372. 

Sixth  nerve,  (o)  200,  (c)  20,  (d)  69. 

Small  intestine,  515,  547. 
omentum,  521. 

Socia  parotidis,  30. 

Soft  commissure,  235. 

Soft  palate,  135. 

muscles  of,  136. 

Solar  plexus,  541. 

Sole  of  the  foot,  dissection  of,  736. 

Soleus  muscle,  729. 

Spermatic  artery,  (o)  588,  (d)  582. 
cord,  495. 
fascia,  503. 
plexus,  531. 

veins,  (o)  583,  (c)  496,  592. 

Spheno-palatine  artery,  152. 

ganglion,  148. 
nerves,  107. 

Sphincter  ani  externus,  457. 

internus,  458. 
of  the  pupil,  788. 
vaginae,  473. 
vesicae,  636v 

Spigelian  lobe,  562. 

Spinal  accessory  nerve,  (o)  202,  (d)  119, 
418. 

nucleus,  213. 
arteries,  193,  446. 
cord,  446. 

membranes  of,  439. 
structure,  449. 
nerves,  443. 

filaments  of  origin,  451. 
roots  of,  443. 
veins,  446. 

Spinalis  dorsi  muscle,  426. 

Spiral  tube  of  the  cochlea,  812. 

Splanchnic  nerve,  large,  401,  (d)  542. 

small,  401,  (d)  543. 
smallest,  401,  (d)  543. 

Spleen,  558. 

connections,  518. 
structure,  559. 

Splenic  artery,  536,  560. 
omentum,  522. 
plexus  of  nerves,  542. 
vein,  537. 

Splenius  capitis  muscle,  424. 
colli,  424. 

Spongy  bones,  143. 

part  of  the  urethra,  614, 639. 

Stapedius  muscle,  807. 

Stapes  bone,  805. 

Stellate  ligament,  405. 

Stenson’s  duct,  30. 

Sterno-clavicular  articulation,  188. 
cleido-mastoid  muscle,  67. 
hyoid  muscle,  68. 
thyroid,  68. 
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Stomach,  form  and  divisions,  544. 
connections  of,  514. 
structure  of,  545. 

Straight  sinus,  14. 

Striate  body,  231,  241. 

Stylo-hyoid  ligament,  109. 

muscle,  82. 
nerve,  40. 

glossus  muscle,  102, 161. 
mastoid  artery,  86. 
maxillary  ligament,  92. 
pharyngeus  muscle,  109. 

Subanconeus  muscle,  300. 

Subarachnoid  space,  191. 

of  the  cord,  441. 

Subclavian  artery,  left,  124,  (o)  380. 

right,  70. 
vein,  76. 

Subclavius  muscle,  267. 

Subcrureus,  693. 

Subcutaneous  malar  nerve,  51. 

Sublingual  artery,  103. 

gland,  105. 

Submaxillary  ganglion,  104. 

gland,  99. 
region,  99. 

Submental  artery,  85. 

Suboccipita-1  nerve,  anterior  branch,  120, 

182. 

posterior  branch,  430. 

Subpeduncular  lobe,  244. 

Subperitoneal  fat,  495,  509. 

Subpubic  ligament,  663. 

Subscapular  artery,  269,  284. 
nerves,  271. 
vein,  269. 

Subscapularis  muscle,  277. 

Substantia  cinerea  gelatinosa,  450. 
perforata  antica,  222. 

Sulci  of  brain,  224. 

Sulcus,  longitudinal,  of  the  liver,  562. 
transverse,  562. 

of  the  spinal  cord,  anterior,  447. 

lateral,  448. 
posterior,  448. 

Superficial  fascia  of  the  abdomen,  477. 

of  the  perinaeum,  461. 
of  the  thigh,  669, 672. 

Superficialis  cervicalis  artery,  422. 

volae  artery,  311. 

Supinator  radii  brevis,  335. 

longus,  330. 

Supra-orbital  artery,  5, 48. 

nerve,  7, 44. 
renal  capsule,  574. 
plexus,  541 . 

scapular  artery,  74,  284. 

nerve,  78,  284. 
spinal  artery,  284. 

nerve,  284. 
spinatus  muscle,  283. 
trochlear  nerve,  7,  44. 


Suspensory  ligament  of  the  lens,  795. 

of  the  liver,  524. 
of  the  penis,  481. 

Sympathetic  nerve  in  the  abdomen,  600. 

in  the  head,  21. 
in  the  neck,  121. 
in  the  pelvis,  628. 
in  the  thorax,  400. 

Symphysis  pubis,  662. 

Synovial  gland,  725. 

Taenia  hippocampi,  230. 
semicircularis,  231, 

Tapetum,  786. 

Tarsal  artery,  7 55. 
cartilages,  34. 

Tarso-metatarsal  articulations,  772. 

Teeth,  140. 

Tegmentum,  220. 

Temporal  aponeurosis,  4. 
artery,  86. 

deep,  94. 
middle,  86. 
superficial,  5. 
fascia,  4 
muscle,  4,  89. 
nerves,  deep,  96. 

superficial,  7, 40,  51. 

vein,  6. 

Temporo-facial  nerve,  40. 

maxillary  articulation,  91. 

Tendo  Achillis,  730. 

palpebrarum,  35. 

Tendon  of  triceps  extensor,  692. 

Tensor  palati  muscle,  136. 
tarsi,  51. 
tympani,  807. 
vaginae  femoris,  690. 

Tentorium  eerebelli,  13. 

Teres  major  muscle,  281. 

minor,  280. 

Testes,  577. 

Thalamus  opticus,  235,  240. 

Thebesian  foramina,  366. 
valve,  366. 

Thigh,  dissection  of,  back,  721. 

front,  668. 

Third  nerve  (o)  200,  (c)  18,  (d)  46,  49. 
ventricle,  234. 

Thoracic  duct,  125,  399. 
ganglia,  400. 
nerves,  anterior,  271. 
nerve,  posterior,  (o)  78,  (d)  271. 

Thoracic-acromial  artery,  268. 
alar,  269. 
humeral,  268. 
long,  269. 
superior,  268. 

Thorax,  boundaries  of,  352. 

parietes  of,  273,  402. 

Thyro-arytaenoid  articulation,  171. 

ligaments,  171. 


INDEX. 


847 


Thyro-arytsenoideus  muscle,  167. 
epiglottidean  ligament,  178. 
hyoid  membrane,  177. 
muscle,  68. 
nerve,  82. 

Thyroid  artery,  inferior,  75, 127. 

lowest,  75. 
superior,  84, 127. 
axis  of  artery,  74. 
body,  126. 
cartilage,  175. 
plexus  of  veins,  127. 
vein,  inferior,  75, 127. 
middle,  81,  127. 
superior,  84, 127. 

Tibial  artery,  anterior,  752. 

posterior,  733. 

nerve,  anterior,  757,  (d)  749. 

posterior,  734. 
veins,  anterior,  755. 
posterior,  734. 

Tibialis  anticus  muscle,  751. 

posticus,  732,  747. 

Tibio-tarsal  articulation,  765. 

Tongue,  157. 

muscles  of,  160. 
nerves  of,  164. 
vessels  of,  164. 

Tonsil,  138. 

Tonsillitic  artery,  85. 

Torcular  Herophili,  13. 

Trabeculae  carneae,  367,  371 . 

Trachea,  connections  of,  128,  389. 

structure  of,  178. 
Trachelo-mastoid  muscle,  427. 

Tractus  intermedio-lateralis,  450. 

Tragus,  36. 

muscle,  37. 

Transverse  colon,  517. 

fissure  of  the  cerebrum,  232. 

of  the  liver,  562. 
ligament  of  the  acetabulum, 
725. 

ligament  of  the  atlas,  187. 

of  the  fingers,  319. 
of  the  knee,  763. 
of  the  metacarpus, 
327. 

of  the  metatarsus, 
745. 

of  the  toes,  737. 
perinaeal  artery,  462. 
sinus,  16. 

Transversalis  abdominis  muscle,  490. 

cervicalis  artery,  (o)  74,  (d) 
422. 

colli  muscle,  427. 

faciei  artery,  (o)  86,  (d)  29. 

fascia,  494,  509. 

Transversus  auriculae  muscle,  38. 
linguae,  163. 
pedis,  743. 


Transversus  perinaei,  465. 

deep,  467. 

Trapezius  muscle,  416. 

Trapezoid  ligament,  283. 

Triangle  of  the  neck,  anterior,  63. 

posterior,  56. 

Triangular  cartilage  of  the  nose,  142. 

fibro-cartilage  of  wrist,  343. 
ligament  of  groin,  488. 

of  the  urethra,  465. 
space  of  the  thigh,  682. 
of  the  bladder,  637. 
Triangularis  sterni  muscle,  274. 

Triceps  extensor  cruris,  690. 

cubiti,  298. 

Tricuspid  valve,  368. 

Trigeminal  nerve,  (o)  200,  (c)  18. 
Trigonum  vesicae,  637. 

Trochlea,  45. 

Trochlear  nerve,  infra,  41,  46. 

supra,  7,  44. 

Tube  of  the  cochlea,  812. 

Tuber  cinereum,  220. 

Tubercle  of  Eolando,  212. 

Tuberculum  Loweri,  365. 

Tubules  of  the  stomach,  546. 

of  small  intestine,  450. 
of  large  intestine,  555. 

Tubuli  seminiferi,  579. 
uriniferi,  571. 

Tunica  albuginea  testis,  578. 

of  the  ovary,  655. 
conjunctiva,  35. 

Euyschiana,  786. 
vaginalis,  577. 
vasculosa  testis,  579. 

Turbinate  bones,  143. 

Tympanic  artery,  94. 

Tympanum,  800. 

arteries  of,  807. 
lining  membrane,  807. 
nerves  of,  808. 

Ulnar  artery,  312,  320. 

nerve,  (o)  270,  (c)  296,  (d)  314, 
321,  327. 

veins,  313. 

cutaneous  anterior,  304. 

posterior,  304. 

Umbilical  hernia,  506. 

region  of  the  abdomen,  513. 
Umbilicus,  484. 

Ureter,  573,  612,  638. 

Urethra,  female,  657. 

connections,  619. 
orifice  of,  648. 
structure,  657. 

Urethra,  male,  interior,  638. 

connections,  613. 
structure,  640. 

Uterine  arteries,  624. 

plexus  of  nerves,  630. 
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Uterine  veins  and  sinuses,  626. 
Uterus,  651. 

interior  of,  652. 
ligaments  of,  617. 
connections  of,  617. 
structure  of,  653. 

Utricle  of  the  ear,  816. 

Uvea  iridis,  788. 

Uvula  cerebelli,  243. 
palati,  135. 
vesicse,  637. 

Vagina,  connections,  618. 

structure  and  form,  648. 
Vaginal  arteries,  624. 
plexus,  630. 
veins,  626. 

Vagus  nerve,  116,  202,  384, 543. 

nucleus,  213, 

Vallecula,  242. 

Valve,  cystic,  568. 

Eustachian,  366. 
of  caecum,  554. 
mitral,  372. 
semilunar,  369,  372. 
of  Thebesius,  366. 
tricuspid,  368. 
of  Vieussens,  246. 

Valvulae  conniventes,  549. 

Vas  deferens,  581,  613. 

aberrans,  581. 

Vasa  brevia  arteries,  536. 
eflerentia  testis,  580. 
rete  testis,  579. 
vorticosa,  785. 

Vascular  coat  of  eye,  783. 

Vastus  externus  muscle,  691. 

internus  muscle,  692. 

Vein,  alveolar,  152. 
angular,  6. 

ascending  cervical,  74. 

lumbar,  601. 
pharyngeal,  113. 
auditory,  817. 
auricular  posterior,  6,  86. 
axillary,  269. 
azygos,  large,  396,  596. 
smalf,  397,  596. 
superior,  left,  397. 
basilic,  287. 
brachial,  294. 
brachio- cephalic,  left,  381. 

right,  381. 

bronchial,  left,  395,  393. 

right,  395,  393. 
cardiac,  anterior,  364. 
great,  363. 
small,  364. 

cava,  inferior,  382, 592. 

superior,  381. 
cephalic,  287. 
choroid,  789. 


Vein,  circumflex  iliac,  499,  591. 
coronary,  of  the  heart,  363. 

of  the  stomach,  537. 
of  the  corpus  cavernosum,  643. 

striatum,  334. 
deep  cervical,  74, 433. 
diaphragmatic,  inferior,  593. 
dorsal,  of  the  penis,  487,  625. 
dorsi-spinal,  433. 
emissary,  6. 
emulgent,  593. 
epigastric,  deep,  499, 591. 

superficial,  673. 
facial,  29, 75, 85. 
femoral,  685,  689. 
frontal,  6. 
of  Galen,  234. 
gastro- epiploic,  left,  538. 
haemorrhoidal,  646. 
hepatic,  566. 
iliac,  common,  591. 
external,  591. 
internal,  625. 
infraorbital,  108. 
innominate,  381. 
intercostal,  396. 

posterior  branch,  433. 
superior,  left,  396. 

right,  396. 

intraspinal,  452. 
interlobular,  566. 
intralobular,  566. 
jugular,  anterior,  66. 

external,  31,  54. 
internal,  left,  126. 

right,  80,111. 

laryngeal,  174. 
lingual,  103. 

longitudinal,  of  the  spine,  anterior, 
452. 

lumbar,  or  vertebro-lumbar,  433, 
592,  601. 

mammary,  internal,  27 5. 
median,  of  the  arm,  286,  304. 
basilic,  287. 
cephalic,  286. 

. cephalic,  287. 

maxillary,  internal,  95. 
mesenteric,  inferior,  529. 

superior,  527. 
occipital,  6, 85, 433. 
ophthalmic,  49. 
ovarian,  593. 
palpebral,  inferior,  29. 
pancreatic,  538. 
perinaeal,  superficial,  462. 
pharyngeal,  113. 
phrenic,  inferior,  592. 
popliteal,  719. 
portal,  538,  (d)  566. 
posterior  spinal,  plexus  of,  453. 
profunda,  of  the  thigh,  701. 
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Vein,  pterygoid  plexus,  95. 
pudic,  external,  673. 

internal,  (o)  643,  (c)  470, 
625. 

pulmonary,  382, 393. 
radial,  cutaneous,  304. 
ranine,  103. 
renal,  572, 593. 
sacral,  lateral,  626. 
middle,  626. 

saphenous,  external,  727,  (o)  749. 

internal,  673,  727,  (o) 
748. 

spermatic,  583, 592. 
spinal,  446. 
splenic,  357- 
subclavian,  76. 
sublobular,  567. 
subscapular,  269. 
supra- orbital,  6. 
renal,  593. 
scapular,  75,  284. 
temporal,  86. 

superficial,  6. 
thyroid,  inferior,  75,  127. 
middle,  81, 127. 
superior,  84, 127. 
tibial,  anterior,  7 55. 

posterior,  734. 
transverse  cervical,  75. 
tympanic,  807. 
ulnar,  313. 

cutaneous,  anterior,  304. 

posterior,  304. 

umbilical,  563. 
uterine,  626. 
vaginal,  626. 
vertebral,  74,  183. 
of  the  vertebrae,  453. 
vertebro-costal,  396. 

lumbar,  444,  601. 
vesical,  626. 

Yelum  interpositum,  233. 

pendulum  palati,  135.  . 

Yena  cava,  inferior,  382, 532, 592. 
superior,  381. 
portae,  528,  (d)  566. 

Yenae  cavae  hepaticae,  566. 

Yenous  arch  of  the  foot,  748. 

of  the  hand,  304. 


Yentricles  of  the  brain,  226. 
fifth,  229. 
fourth,  246. 
lateral,  226. 
third,  234. 

Yentricles  of  the  heart,  361. 

left,  371. 
right,  367. 
structure  of,  373. 
of  the  larynx,  170. 
Yermiform  appendix,  553. 

processes,  241, 243,  246. 
Yertebral  artery,  (o)  73,  (c)  182,  (d)  193. 
plexus,  183. 
vein,  74,  (o)  183. 

Yessels  of  the  brain,  193. 

of  the  dura  mater,  16. 

Yeru  montanum,  639. 

Yesica  urinaria,  611,  634. 

Yesical  artery,  inferior,  622. 

superior,  622. 
plexus  of  nerves,  629. 

veins,  626. 

Yesicula  prostatica,  639. 

Yesicular  column  of  cord,  450. 

Yesiculae  seminales,  connections,  613. 

structure,  633. 
Yestibule  of  the  ear,  810. 

artery  of,  817. 
nerve  of,  848. 
of  the  vulva,  648. 

Yidian  artery,  152. 

nerve,  150. 

Yilli,  intestinal,  549. 

Yitreous  body,  794. 

fluid,  794. 

Yocal  cords,  171. 

Yulva,  647. 

Wharton’s  duct,  100,  105. 

White  commissure  of  the  cord,  449. 
Y7inslow’s  foramen,  522 
Wrisberg’s  nerve,  270, 289,  296. 

Wrist  joint,  341. 

Yellow  spot  of  eyeball,  791,  794. 

Zygomaticus  major  muscle,  27. 

minor  muscle,  27. 
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various  occasions,  in  order  to  carry  out,  fairly  and  completely,  scientific  observations  upon 
himself  or  others.  The  book  before  us  is  a summary  of  the  result  of  his  labours.” — Medical 
Times. 


Works  in  Anatomy , Physiology,  Medicine , Surgery,  &-c.  3 


ERICHSEN’S  SCIENCE  AND  ART  OF  SURGERY. 

A Treatise  on  Surgical  Injuries,  Diseases  and  Operations.  Third  Edition, 
Revised  and  much  Enlarged.  450  Illustrations.  1 vol.  8vo,  1 1.  8s. 

“Which  more  than  maintains  the  position  it  had  already  earned — that  of  being  an  honour 
to  the  School  of  British  Surgery.” — British  Medical  Journal. 

“The  entire  work,  complete,  as  the  great  English  treatise  on  Surgery  of  our  own  time  is, 
we  can  assure  our  readers,  equally  well  adapted  for  the  most  junior  student,  and,  as  a book 
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“In  discussing  the  treatment,  Dr.  Murphy  is  not  content  with  laying  down  arbitrary  rules, 
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